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i 
NOTICES TO CORRESPONDENTS. 

A Correspondent who has sent us an account of some improvements on the Gal- 
vanic Battery, has omitted to inclose the last part of his letter^ so that we have only 
a portion of his letter, without his name and address. We beg that he will have the 
goodness to supply this defect 

We cannot insert L.'s paper on the London University, We can assure him that 
he is as much mistaken in his facts, as he appears to us to be in his arguments. It 
has happened to come within our personal knowledge, that in the department to 
which he speaks, the greatest care has been taken to select the most distinguished of 
the candidates ; and we are confident that there will be arrayed under the banners 
of that institution a phalanx of distinguished individuals, who will give a vigorous 
impulse to the progress of science in England. 

Mr Chri8Tie*s Communication reached us too late for insertion in this Number. 

Mr Marshall's Hypothecs respecting the cause of the north-east winds in 
Spring, or any thing else which he may send us, will be thankfully received. 
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NOTICES TO CORRESPONDENTS. 

We shall be much obliged to Dr Habtman for the continuation of ^is valua- 
ble notices. » 

The Rev. W. Whewell's valuable paper " on the principles of Dynamics, 
particularly as given by French Writers," will appear in next number. 

Professor Oebsted^s MSS. on Thermq-electricity has reached us safely, and in 
good time. 

We have received Professor Muncke of Heidelberg's observations on the 16th 
January. It would give us great pleasure to hear again from him. - 

Mr Marshall's Paper on the Cause of the North East Winds in Spring has 
been unavoidably postponed till next number. 

We have received Professor Schweigger's last Packet, and shall attend to it 

a's Memoir on the Horary Oscillations of the Barometer at I^jome was too late 
for this number, but will appear in our next. A proof will be forwarded to any 
address he may send. 

In reply to the letter of A Mechanic, we beg to inform him that the prices of 
a Patent are. 

For England, - > - - L. 105 

For Scotland, - - - - - 75 

For Ireland, - ' - • - 120 

For the Colonies, - - - - 10 



( L.310 

This is exclusive of the spediication, the expence of which depends upon its length, 
-and the number of drawings. We would not advise our Correspondent to. ruin him- 
self by such a summary process as that of taking a patent, while the present Patent 
Laws remain unrepealed, and a blot upon the Statute^Book. 

We have already noticed the blunder pointed out by our Correspondent, and com- 
mitted in Baron Ferussac's Bulleiin des Sciences Nat, torn. v. p. 53, where the author 
has given from this Joi3R»al, voL ii. p. 97, an account of the discovery of a Mine 
ofMotybdatna in Invemess-shire, in place of a Mine of Black Lead, 
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A&T. h'-^M^nmr of the Li^ of M. Lb Cbsfalier FrauN" 
BOFMiHf the Cekbral^ Improver of the Achromatic Tele^ 
scope,^ and Member c^ the Academy of Sciences at Munich* 

Or all the losses which science is occasionally called to sus- 
tain, there is none which she && deeply deplores as that of an 
ori^nal and inventive genius, cut off in the maturity of in- 
tellect, and in the blaze of reputation. There is an epoch in 
the career of a man of genuine talent when he embellishes and 
extends every subject over which he throws the mantle of his 
geniusr Imbued with the spirit of original research, and foi- 
miliar with the processes of invention and discovery, his mind 
teems with new ideas, which spring up around him in rapid 
and pcofuse succession. Inventions incompleted, ideas un* 
developed, and speculations immatured, amuse and* occupy 
the intervals of elaborate inquiry, and he often sees before 
him in dim array a l^ng train of discoveries which time and 
health alone are necessary to realize. The blight of early ge- 
nius that has put forth its buds of promise, or the stroke 
which severs from us the hoary sage when he has ceased to 
instruct and adorn. his generation, are events which are felt 
with a moderated grief, and throughout a narrow range of 
sympathy ; but the blow which strikes down the mau of genius 
in his prime, and in the very heart of his gigantic conceptions, 
is felt with all the bitterness of sorrow, and is propagated 
far beyond the circle on which it falls. When a pillar is torn 
from the temple of science, it must needs convulse the whole 

VOL. VH. NO. t. JULY 1887- A 



2 Memoir of the Li/e ofM, Fraimhqfer. 

of its fabric, and draw the voice of sorrow from its inmost re- 
cesses. To those who have not studied the writings, or 
used the instruments of the illustrious subject of this memoir, 
these observations may seem extravagant and inapplicable; 
but there is not a philosopher in Europe who will not ac- 
knowledge their truth, as well as their application ; and there 
is not a practical astronomer within its widest boundaries that 
has not felt the tide of grief for the loss of Fraunhofer flow- 
ing within his own circle. 

Joseph Fraunhofer was born at Straubing, in Bavaria, on 
the 6th March 1787. His occupations in the workshop of 
his father prevented him from giving a regular attendance at 
the public schools. At the early age of eleven he was de- 
prived of both his parents, and the person to whose charge he 
was entrusted destined him for the profession of a turner ; but 
his weak frame being ill suited to such an occupation, he was 
apprenticed to M. Weichselberger, manufacturer and polisher 
of glass at Munich. Being too poor to pay any thing to his 
master, he was taken on the condition that he should work for 
him six years without any wages. 

At Munich Fraunhofer frequented the Sunday school, but 
as his attendance was irregular, it was a long time before he 
learned to write or to count. In 1801, in the second year of 
his apprenticeship, an accidental circumstance gave a new 
turn to his fortune. Two houses having tumbled down sud- 
denly, Fraunhofer, who lived in one of them, was buried un- 
der its ruins ; but while others perished, he fortunately occu- 
pied a position to which it was considered practicable to open 
a passage. While this excavation was going on, the King 
Maximilian often came to the spot to encourage the workmen 
and the young prisoner ; and it was not till after a labour of 
four hours that they were able to extricate him from his peri- 
lous situation. His majesty gave directions that his wounds 
should be carefully attended to, and as soon as he had recover- 
ed, he was sent for to the palace to give an account of the pe- 
culiarities of his situation during the accident, and of the feel- 
ings with which he was actuated. On this occasion his sove- 
reign presented him with eighteen ducats, and promised to 
befriend him in case of need. 
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Mr Counserior Utzschneider, afterwards his partner in the 
great optical establishment at Benedictbauernj took him also 
under his protection^, and occasionally saw him. Fraunhofer, 
full of joy, showed him the king^s present, and communicated 
to him his plans, and the way in which he proposed to spend 
the money. He ordered a machine to be made for polishing 
glass, and he employed himself on Sundays in grinding and 
finishing optical lenses. He was, however, often baffled in 
his schemes, as he had no theoretical and mathematical know- 
ledge. In this situation M. Utzschneider gave him the ma- 
thematical treatises of Klemm and Tenger, and pointed out 
to him several books on optics. Fraunhofer soon saw, that, 
without some knowledge of pure mathematics, it was difficult 
to make great progress in optics, and he therefore made them 
one of the branches of his studies. 

When his master saw him occupied with books, he pro* 
hibited him from using them, and other persons whom he con- 
sulted did not encourage him to undertake the study of ma- 
thematics and optics without assistance, and at a time when 
he was scarcely able to write. These obstructions, however, 
served only to redouble the efforts of our author ; and though 
he had no window in his sleeping chamber, and was prohibit- 
ed from u^ng a light, yet he acquired a considerable know- 
ledge of mathematics and optics, and endeavoured to apply 
thetn to his own schemes. 

In order to obtain more leisure, he employed the remainder 
of the royal present in buying up the last six months of Jiis 
apprenticeship ; and that he might gain some money for his 
opUcal experiments, he engraved visiting cards without ever 
having been taught the art of engraving. Unfortunately, 
however, the war which then desolated Europe put an end to 
the sale of his cards, and left him in greater exigencies than 
before. 

Noth withstanding the kind assurances of protection which 
the king had given him, Fraunhofer had not courage to re- 
.quest it, and he was therefore compelled to devote himself to 
the grinding and polishing of glasses, stiU continuing to de- 
vote his Sundays to the study of the ipathemalk^*. 

Mr Utzschneider was at this time seldom at Munich, and 
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could do nothing for our young artist; but he recommended 
him to a professor oi the name of Schiegg, well versed in ma- 
thematics and natural philosophy, who paid frequent viints to 
Fraunhofer. 

About this tim? was formed the celebrated establishment at 
Benedictbauern, near Munich, by MM. Reichenbach, Utz- 
schneider, and Liebherr, and in August 1804, they began 
the manufacture of optical and mathematical instruments, 
which were divided by the new machine of Reichenbach and 
Liebherr. The whole of the apparatus was made there ex- 
cepting the lenses, for they could not procure good crown and 
flint glass, and wanted also a skilful optician. With this 
great defect, the establishment would certainly have failed, 
unless they had endeavoured to supply it. 

Mr Utzschneider now undertook a journey to make inquiry 
respecting crown and flint glass, and respecting a skilful work- 
ing optician ; but, after all his labours, he was convinced that 
the new establishment had no alternative but to form an c^ti- 
cian within its own bosom. Through Captain Grouner of Berne, 
he had heard of the labours of Louis M. Guinand, an optician 
at Brenetz, in Neuchatel, (See this Journal^ No. iv. p. 858.) 
imd having received from him some specimens of his flint glass, 
be was so pleased with them that he paid a visit to Brenetz, 
and engaged Guinand to accompany him to Munich. As soon 
as he arrived there, which was in 1805, M. Utzschneider con« 
Btructed furnaces for carrying on the experiments upon a well 
organized plan. The first attempt created much expence, on 
account of the repeated experiments which it required, but it 
neverthefess furnished several good pieces of both kinds of 
glass. The (^tician, Riggl, polished the first lenses in 1806 
and 1807. At this period Fraunhofer found himself in a very 
critical situation. Professor Schiegg always encouraged him 
to go to M. Utzschneider, but Fraunhofer was long in resolv- 
ing to do this, believing that the latter had forgotten him, and 
knowing that he was well satisfied with his own optician. 

M. Utzschneider received Fraunhofer in a very friendly 
manner, and after a short conversation, it was agreed that he 
should also become an optician in the establishment. Fraun- 
hofer was then employed to calculate and polish lenses of con- 



Memoir tfthe Lifit ofM. Fraunhqfer, 5 

aiderable dimensions which came from the furnaces of Bene- 
dictbauem. These lenses were destined for the instruments of 
the observatory of Buda. It Was afterwards agreed to trans- 
fi»r all the optical part of the establishment to Benedictbanern, 
and to give the complete direction of it to Fraunhofer. Our 
philosojAer had already studied catoptrics, and had even writ* 
ten a Memoir on the aberration which takes place without the 
axis in reflecting telescopes. He showed that hyperbolic mir- 
rors are preferable to parabolic ones, and he also communicat- 
ed the invention of a machine for perishing hjrperbolic surfaces. 
He now, however, resolved to give up this branch of the sub- 
ject, as his time was fully occupied in the preparation of lenses. 

One of the most difficult problems in practical optics is to 
give lo spherical surfaces the last polish with that degree of 
exactness which theory requires, because this final operation 
destroys in part that form which had been previously given to 
the surfaces. M. Fraunhofer succeeded in remedying this 
evil by a machine which not only did not injure the fine sur*- 
£Ebce obtained by grinding, but which actually corrected the 
irregularities committed in the first operation. It has also the 
advantage of making the result independent of the skill of the 
workman. 

In examining the glass which he used in reference tp the 
undulations and striss which it contains, he found that, in the 
flint glass manufactured at Benedictbauem, there was often 
not a single {Hece free of those irregularities which disperse and 
refiract the light falsely. Pieces of the same melting had not 
even the same refracting power, and this was perhaps more 
common in the English and French flint glass. After obtain- 
ing these results, Fraunhofer reconstructed the furnaces, pro* 
cured the necessary instruments, and took the direction of all 
the meltings. 

He had learned bom experience, that flint glass could be 
made so that a piece at the bottom of the pot had exactly the 
same refractive power as a piece from the top ; but his success 
was of short duration, for the succeeding meltings showed that 
this was merely accidental. Undaunted, however, by failure, 
he recommenced his experiments, in which he always melted 
four quintals at once, and after long and severe labours, he 
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discovered the numerous causes which occasioned his want of 
success. 

As the English crown glass had many undulations and im- 
purities, Fraunhofer resolved to manufacture it also. Diffi* 
culties of a new kind here presented themselves, so that he 
did not partly succeed till after a whole year's labour. He 
found also, that with whatever degree of accuracy he followed 
the theory in the construction of achromatic object-glasses, 
his expectations were never realized. On the one hand, he 
was convinced that it was wrong to neglect certain quantities, 
such as the thickness of the lens and the higher powers of 
the apertures, merely to obtain commodious formulae ; and on 
the other hand, there was no exact method for determining 
the exponents of refraction and dispersion in the glass, used 
for achromatic object-glasses. The first of these inconve- 
niences he avoided by a new method, in which he neglected 
no quantity upon which the required degree of exactness de- 
pended. Hitherto, achromatic object-glasses had only been 
calculated for rays proceeding from a point in the axis of the 
lens, but Fraunhofer considered the deviations from all points 
situated without the axis, and this is always a minimum in 
his objeet-glasses. In this consists principally the difference 
between his glasses and those made in England. - 

The difficulty hitherto experienced in determining the re- 
fractive and dispersive powers of bodies, arises chiefly from 
the <;ircumstance that the spectrum has no definite termina- 
tion, and that the passage from one colour to another was so 
gradual, and indistinctly marked, that in large spectra the 
angles could not be measured with a greater accuracy than 
from ten to fifteen minutes. In -order to avoid this inconve- 
nience, Fraunhofer succeeded, by a very ingenious contriv- 
ance, in obtaining homogeneous light of each colour in the 
spectrum. In these experiments, he discovered in the orange 
compartment of the spectrum, produced by the light of the 
fire, a bright line, which he afterwards found to exist in all 
spectra, and by means of which he was enabled to determine 
the refractive powers of the bodies which produced them. 

By using prisms entirely exempt from veins,— by carefully 
excluding all extraneous light, and even stopping those rays 
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whicfa formed the coloured spaces that he wished to examine, 
he discovered that the spectrum was intersected by a grea(t 
number of black lines parallel to one another, and perpendi- 
cular, to its length.* In the spectra formed by all solid and 
:fluid bodies, he not only discovered the same lines, (of which 
he has reckoned 590 in all,) but he found that they had fixed 
positions, and that the distances between them in different 
spectra afforded precise measures of the action of the prism 
on the rays which formed the corresponding coloured spaces. 
.The valuable Memoir in which these discoveries are consign* 
ed, was published in the fifth volume of the Memoirs of the 
Academy of Munich for 1814 and 1815, and also in a sepa- 
rate pamphlet entitled Bestimmung dee BrechimgSy tmd Far- 
benzerstreuungs^ Vermogens verechiedener GlasoHen* The 
writer of this notice had the satisfaction of first translating 
this memoir into £nglish, and of publishing an abstract of its 
results io the article Optics in the Edinburgh Encyclopedia. 

About this time, in 1817, Fraunhofer was elected a Mem- 
ber of the Academy of Bavaria, of which he was an active 
supporter. 

In speculating on the cause of the dark lines of the spec- 
drum, our author was led to consider them as arising from the 
interference of the rays, and he was induced to make a com- 
plete series of experiments on the inflexion of light. These 
experiments he published in the eighth volume of the MemcArs 
of the Academy of Munich, under the title of Neue Modejika-. 
tion des Lichtes dwrch gegenseUige Einwirkung und Beiigwng^ 
der Stfahlen und gesetge derselben. In these, expenments, 
of which we have given a full account in the article Op^ 
tics in the Edinburgh ENC3rcLOPiia)iA, Fraunhofer employed 
a heliostate for giving a fixed direction to the solar ray, and 
he examined all the phenomena through a telescope mounted 
upon a large theodolite, by means of which he measured the 
deviation of the inflected light. The object-glass was twenty 
lines in diameter ; its focal length was 16.9 inches, and its mag- 
nifying power from SO to 110. The heliostate was placed 38 
feet 7^ inches French measure from the centre of the theodo- 

• Above twenty years ago, lines were discovered in the spectrum by Dr 
WoUaston. See Phil, Trans, 1802. 
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lile Tbe diameters of the apectucas w^e mcmrared by m 
micrometer microscope, which showed distiactly the tgoo hnv^ 
dred thousandth part of an indk, and fiometaraes leveii hdbf 
th^ quAiitity. All the phenomena which he thua obeer^ed 
and measured, he ecmaideiied to be perEecUy explioahle on the 
unduktiDg system, with certain modifimtiope ; and upon these 
principles, he afterwards constructed a general analytiod £oir<* 
mula, to express these new laws of light. 3E'rom this fanmil% 
it followed that these phenomena would be modified in a ma9« 
uer not only singular, but apparently extremely compUcaied, 
if a number of parallel lines could be made 6o fine^ that fiOOO 
of them were.contwied in one mdtu After another set t£ eat- 
periments, he invented a maohiiie, by means of which he 
could construct these igrstems of lines with that uocvxttcy whieh 
the the(»^ required. The d^ails o£ these experiments wnve 
read before the Academy of Munich on the 14th June ISSS, 
and will be, found in this and the subsequent number of this 
Jbtimal. 

M. Fraunhofer likewise applied himself «o the study of ¥a>- 
rious atmospheric phenomena, such as halos, parhelia, && 
which he published in Professor Shumadier^s Astronomuche 
AbhamUungerif an4 of which we have pyesa a notice in the last 
number of this Journal^ p. 348. 

Such is a brief sketch of the scientific researdbes of Ffaun*- 
hofer, but, vahiable though they be, they are in no neapect 
to be compared with his practical labours as aa opticiao* 
His minor inventions are a new JHeUometer^ a repetUhag 
mre Micf^ometer, and an improved amwiar Micrometer^ 
The principal instruments which he has made, are tbe great 
parallactic telescope, constructed for the observatory of Hor* 
pat, and of which we have given a full description and a 
drawing in No. iv. p. 306 of this JonvrmL The prime cost of 
this instrument was L. 950. Its aperture is nine inches, and 
its focal length 13^ feet His next great work was another 
achromatic telescope, ordered by the King of Bavaria, and 
which has an object-glass twelve inches in diameter,^ and ei^t 
feet in focal length, but it is not yet comjdeted. Although 
engaged in works of such magnitude, Fraunhofer was at the, 
same time carrying on others on a less scale, though not of 
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leflft imporUnce to Bcknce. The Astronomical Institution of 
Edinburgh, in the year ie25» ordered from him n very large 
and complete transit lastrumenti with a telescope eight feet and 
a half in focal length, and six indies aperture. Upon the re- 
ceipt of this order, he constructed three object-glasses of these 
dimensiiHis, one for the Royal Observatory of Edinburgh, 
another for a heliometer {or M* Beissel, and a third as a spare 
one in case M. BessePs object-glass should meet with any ac- 
cident in the iNsection ; and, fbrtuns^ely for science, these ob- 
ject-glasses are all completed. 

In the year 1880^ when M. Beiehenbadi left the oc^rt* 
nery, MM, Utaschneidar and Fraunhofer entered into a new 
contnaot for continuing thdr optical establidiment The for- 
mer presented to Frauidiofer a share in the concern, equal 
to about 14,000 francs, so that, from having several other 
sources of income, he was now comfortable and independent 
Inspired by hia success and good fortune^ bH the activity of 
his mind was called forth, and he took the establishment en* 
tirdly under his direction. Since 1817 it had been trans- 
ferred to Munich, and the business had increased to such a 
d^ee, that^/^^ workmen are at present employed. 

In 18S3 M. Fraunliofer was appointed keeper of the phy- 
ncal cabinet of the academy of Munich, a situation to which 
a pension was attached. In 18S4 after the public exhibition 
of the great telescope of Dorpat,^ the King of Bavaria honour- 
ed him with the rank of a chevalier of the order of Civil Merit. 
He was^ also elected a member of several foreign societies, 
among which we may^mention the Society of Arts in pur own 
city. The univ^sity of Erlangen also conferred upon him 
the title of Doctor in Fhilosc^y. 

Thus honoured and respected both at home and abroad, 
Frauahi^er wi» enjoying all the happiness which character 
and reputation and a moderate independence never fail to 
yield. His mind was occuped with great views of scientific 
ambition which he could not have failed to realize, and such 
was the perfection to which he had brought his art, that he 
was willing to undertake an achromatic telescope, with an ob- 
ject-glass eighteen ifwhes in aperture^ and we have now before 
us a letter in which he fixes even the price of this stupendous 
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i&strument. But he was not destined to accomplidi so' great 
anundertaking. Tn October 18^5 he was attacked with a 
pulmonary complaint^ from which he never recovered. The 
injury which he sustained by the fall of his house seems to 
have left some effects behind it, and for several years he had 
suffered from glandular abscesses. He was, however, seldom 
obliged to discontinue his labours, and there is reason to think 
that he suffered from exposure to the heat of his furnaces. 
His faculties never for a moment left him ; and in his few 
last days, his mind was occupied with the idea of a journey 
to France and Italy for the recovery of his health. He was 
cut off on the 7th June 1826, in the fortieth year of his age* 
A few days before this event he had received from the 
King of Denmark the diploma of Chevalier of the order of 
Dannebroga. The whole of the city of Munich took a lively 
interest in his disease, and felt the most sincere sorrow for his 
death. The magistrates of the city permitted M. Utzschneider 
to choose a place for his tomb, and he was interred by the 
side of the great mechanician M. Reichenbacb, who had died 
a short time before. 

Bavaria has thus lost one of the most distinguished of her sub- 
jects, and centuries may elapse before Munich receives within 
her walls an individual so highly gifted and so universally esteem-^ 
ed. But great as her loss is, it is not rendered more poignant 
by the reflection that he lived unhonoured and unrewarded. 
His own sovereign Maximilian Joseph was his earliest and his 
latest patron, and by the liberality with which he conferred 
civil honours and pecuniary rewards on Joseph Fraunhofer, he 
has immortalized his own name, and added a new lustre to the 
Bavarian crown. In thus noticing the honours which a grate- 
ful sovereign had conferred on the distinguished improver of 
the achromatic telescope, it is impossible to subdue the morti- 
fying recollection, that no wreath of British gratitude has yet 
adorned the tivotntor of that noble instrument. England may 
well blush when she hears the name of Dollond pronounced 
without any appendage of honour, and without any associa- 
tion of gratitude. Even that monumental fame which she 
used to dispense so freely to the poets whom she starved, has 
been denied to this benefactor of science, and Westminster 
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Abbey has not opened her hallowed recesses to the femniwof 
a man who will ever be deemed one of the finest geniuses of 
his age, and who had exalted that genius by learning and 
piety of no ordinary kind. 

Thus neglected and mortified, it is not a matter of sur- 
prise that this branch of scioice and of art should seek for 
shelter in a more hoqiitable land, and that the pre-eminence 
which England had so long enjoyed in the manufacture of the 
achnnnatic telescope should be transferred to a foreign coun- 
try. The loss of Fraunhofer holds out to us an opportunity 
of recovering what we have lost, and we earnestly hope thai 
the Royal Society of London and the Board of Longitude 
will not allow it to pass. Great firitaiii has hitherto left the 
sciences and the arts to the care of individual enterprise^ and 
to the patronage of commercial speculation ; but now, when 
all Europe has become our rivals, when every sovereign, like 
the Ptolemies of old, is collecting round his throne, the wis- 
dom even of foreign states, is it not time that she should 
start from her lethargy, and endeavour to secure what is yet 
left? The British minister who shall first establish a sys- 
tem of effectual patronage for our arts and sciences, and who 
shall deliver them from the fatal incubus ^f our patent laws, 
will be regarded as the Colbert of his age, and will secure 
to himself a more glorious renown than he could ever obtain 
from the highest achievements in legislation or in politics. 



Aet. II.'^Remarks on Mount VeauviiM. Communicated by 

a CoilBE3PONn£NT. 

IIavino recently performed two excursions to the summit of 
Mount Vesuvius, it occurs to me that some of the particulars 
which I observed may possibly not be very generally known, 
and consequently thought worthy of a place in the JEdinburffh 
Journal of Sctenae. I shall therefore give an account of my 
second expedition, adding any particulars which I find in my 
notes on the first. We left Naples about eleven a. m. and hav- 
ing arrived at Resina found Saivatore ready to accompany us, 
we mounted asses, and after a long ride during torrents of 
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tain readied the hermitage od the side of the hill at oii6 
o^dock. The road so far is very rugged, with many de« 
tached rocks and fragments of lava, but the great bed of the 
latter is now resuming marks of slight verdure. The habita- 
tion of the monks itself is placed on a projection from the 
mountain of tufa rock formed in the yetur 1779 by the eruption* 
and lies so towards the crater, that, though the lava flows on 
both sides, the eminence itself is left untouched. When we 
airived here the weather appeared to be clearing, and, as we 
had plenty of time to ascend and see the sunset from the top, 
we remained some time with the holy fathers, and the after- 
noon answered our expectations. When almost fair we set off 
and pursued our way on asses towards the cone. Our road (if 
sudi it could be called) lay over an extensive bed of lava, 
partly formed in ] 822. A more desolate scene can scarcely be 
emicdived ; nigged rising grounds, with craggy convulsed dells 
between, all formed of this hard, black, monotonous, and fright* 
fully romantic lava ; the very Tartarus on earth, whether we 
imagine it burning with sheets of liquid fire, unquendiable by 
human means, and rolling down its dread reiustless tide, or 
whether we see its wide convulsed remains, its indescribably 
iKmd, desolate, uninhabitable aspect. It seems as if the 
elements of nature were exposed to light, and one chaotic 
Spot left amidst the richness of creation. Passing this dreary 
tract, we reached the bottom of the cone at half*past two, 
where we left our beasts and ascended on foot. It is compos- 
ed of productions of the volcano itself, and the exterior is 
quite coated with loose cinders, which renders the ascent veiy 
laborious, as you often sink back till you are above the ande in 
these loose materials. I ascended it in forty minutes. When 
we readied the brink of the crater we found it full of smoke and 
fumes, while the strongest sulphureous smells prevailed. We 
rested and refreshed oursdves for some time in a hot crevice, 
where we left several eggs to roast, and then advanced round 
the south brink of the abyss, and had a tolerably easy walk 
for about half its circumference, during which we heard occa- 
sionally noises like thunder proceeding from rocks every now 
and then giving way from the sides in vast masses, whose fall 
is reverberated and renewed by the echoes of the vast cavern. 



Remarki on Mmnt Ve&uvius. IS 

At l^iglli the edge of the crater grew much lower, fortning a 
gap in the side of the cone next to Pompeii, which we first 
descended, and then scrambled inwards towards the centre 
of the mountain, being a fall on the whole of 1000 feet 

In this gulf nature presented herself under a new form, and 
all was unlike the common state of things. We were, in truth, 
in the bowels of the earth, where her internal riches are din- 
played in the wildest manner. The steep we bad descended was 
composed of minerals of the most angular jet beautiful de- 
scription. The heavy morning rains were rising in steam in aH 
directions, and had already awakaied each sulphureous ere*' 
vice, while almost every chink in the ground was so hot that 
it was impossible to keep the hand the least tine upon it; 
But this sensation was in unison with the objects around ; the 
great a*ater of the volcano opening its convulsed jaws befhre 
you, where the rude lava was piled in every varied form, in 
alternate layers with pozsulana and cinders. Below us the 
newly formed crater* was pouring forth its steamy clouds^ 
and at every growl which labouring nature gave from below 
these volumes burst forth with renewed fury. At our feet, and 
on every side, were deep beds of yellow sulphur, varying in co^ 
lour from the deqxest red oa'ange, occasioned by Jbm^kious 
mixture, to 'the palest straw-colour, where alum predominat*' 
ed, and beside these, white depositions of great extent and 
depth, which are lava decomposed by heat, and in a state of 
great softness. C(»itrasted with these productions of beauty, 
we find the sterner formations of black and purple porphyry, 
which occasionally assume the scarlet hue from the extreme 
aedon of heat ; add to this the sombre grey lava, and that of 
a green colour glittering throu^iout with micaceous par. 
tides, with the deep brown volcanic asli^s, and you wiU 
have a combinaticm which, for grandeur and singularity, must 
be almost unparalleled. It is singular enough, that, among so 
many sulphureous fires, we should have suffered from pincdib. 
ing cold. At the lowest point to which we went the tberm6^ 
meter stood at 43 V- ^^ employed ourselves for a considera- 

* A small crater burst out in the bottom of the large one on the morn- 
ing of the 18th. This excursion was on the Slst November. 
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hie time in collecting the finest specimenB we courd obtain of 
the above mentioned minerals. We then retraced our steps in 
this descent, which proved considerably laborious, and after 
gaining the top visited a crevice a little way down on the 
butude of the cone, opened within the last forty days, which, 
though about one finger broad, and not much longer, admits 
8 current of air so tremendously heated, that, on laying a 
bunch of ferns quite wet with the morning^s rain ^upon it, 
they speedily were in a blaze. Resuming the edge on the 
suminit, we refumed the way we came to the top of the de- 
scending path, and on our way saw the sun set in a very 
splendid manner, illuminating the distant islands of Ischia 
and Procida, the point of Misenum, and the bay of Baisp, with 
his last rays. Having eaten our eggs, we descended the cone ; 
being rather dark I made no particular haste ; but on a form- 
er occasion I went down the cone with great satisfaction in 
four minutes. Had there been fewer stones I could easily have 
gone quicker. We left the top about half-past five, and hav- 
ing taken our cold dinner at the hermitage, we descended to 
Resina by torch light, and reached Naples safely at half-past 
eight o^clock. 

Before 182S the mountain was 4^50 feet high ; but in the 
tremendous eruption of that year above 800 feet of the cone 
were thrown completely off, and landed in the sea. The ascent 
is therefore now much shorter, and the figure of the bill 
entirely changed. Formerly the crater was only 5600 feet, or 
little more than a mile in circumference, and comparatively 
shallow, but now it is three miles and a third round, and 
1500 feet deep from the lowest, '2000 from the highest part 
of the summit. I descended to within 500 feet of the bottom. 
As much interest was excited in ourselves and other visitors, 
by the prospect of a speedy eruption which was very generally 
expected, I was at pains to hear the opinion of our much ex- 
perienced and very intelligent guide Salvatore. The stib- 
stance of his information was, that the present crater being so 
very deep, and the new hole opened being in the bottom of it, 
he conceives it impossible that lava can ever come over the 
edge, and does not think that the mountain can have force 
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to open another mouth in the side ; but should it do so it will 
be at the hot crevice before described. Since the eruption of 
18S2, the mountain has never smoked from the bottom of the 
crater till now. Occasionally for some time the mountain has 
discharged stones at certain intervals, but not having 8uffi-> 
cient force to throw them to a distance, they fall in again^ 
Fire is seen most nights in the crater. Fri»n these data it is 
presumed that an eruption of stones will probably take place, 
but that we can scarcely look for any lava, especially as the 
mountain has in a great measure disgorged itself in the tre- 
mendous explosion of 182S, when all the magnificence of for* 
mer occasions has been united, and of which Salvatore him- 
self never speaks without enth usiasm. 

All the internal resources of the earth seem to participate 
in the convulsions of Vesuvius, and the very skies to be sha- 
ken above. The slumbering :fires of Mtn& and Hecla are 
awakened, while Solfaterra, and the neighbouring sulphurojua 
emissaries are drained of their borrowed lights. At eruptions 
in general, and the last one in particular, the most terrific 
thunder and lightning ever remembered by our guide and 
his father took place, and gave additional force to the scene. 
The sea regularly retires to a great extent from his troubled 
bed, while shells in calcareous masses are thrown from the 
volcano. The weight of the air diminishes by whole inches of 
mercury ; and I am informed that the mountain is most bril- 
liant in snowy weather, and under the influence of the full 
moon.* Here is a mass of unison and sympathy of all the 

• I cannot help mentioning a very extraordinary circumstance recounted 
in Mrs Stark's well known work on the Continent^ which may serr^ 
partly to determine a much dinputed point in natural philosophy. On 
June 14^ 1794> the day after the destruction of the town of Torre del 
Greco^ hy Vesuvius^ Professor Santi^ then residing at Pienza^ a town near 
Siena^ (who related the circumstance to Mrs S.) ohserved a dense cloud 
coming from the south-east^ the direction of Vesuvius, (SOO horizontal 
miles distant,) which discharged noises like cannon, then hurst into flames, 
and a shower of stones fell on the country for seven or eight miles round. 
These stones were found to consist of grey lava, exactly such as is found 
on Vesuvius. At this moment the mountain was producing one of the most 
tremendous eruptions ever witnessed.—- See Stark's Directions, 5th Ed. p.' 
365. 



16 Remarks on Mount 

powers residing in the earth, and of those most especially 
Affecting its coiustitutiony derived from the beayeliB. Elee. 
trieity, and consequeotly mi^netisiD, the eqiedibriuiii of the 
atmosphere, the level df the ocean, the effiscts of weather, 
the resources of internal fire in all parts of the globe, at« 
all emjdoyed, affected by» or suba^vient to, this vast pro^ 
duction of the mechanism of nature. Surely it is not too 
much to say, that some indissoluble bond unites these 
various ageaaeBf which perhaps it i« the lot of this age to 
discover. This idea, which I have long entertained, haa 
been well stated by Mr Playfair as his ojnnion at the end, 
(I think,) of the irst volume of his OuUines of Naturai 
Philosophy. If such connection exists, and diould the la^* 
tent pirincipl^ be discovered, it is impossible to foresee how 
great may be the extension of human intellect, how deep 
our insight into the physical economy of all that surrounds 
. us. 

As rational hopea may yet be entertained of a considerable 
eruption of Vesuvius in a short time, I subjoin the following 
diary of the appearance of the mountain from Naples, which, 
should the event take place, may perhaps be curious. I must 
premise that, my residence being on the Cbiaja, I had not oon^ 
stant opportunities of observing the hill, as it cannot be seen 
from that place. 

Nov. l4th.-*^Covered with clouds in the monung ; alter- 
wards smoking more and more towards night 

15th and l6th.^^Almost entirely covered by clouds from 
bad weather, but at intervals when I saw it, irregular clouds 
of smoke, white or dark, were issuing. 

17th. — Being a fine day, I frequently observed the moun- 
tain ; sometimes it was without any smoke, and th^i irregular 
clouds, light-coloured or quite white, rose in considerable 
quantity. 

18th.^A8cended Vesuvius. From the report of Salvatore 
junior, I understood that, till yesterday, they did not look for 
an eruption, as the smoke proceeded chiefly or entirely from 
the ttdes of the crater ; but that a new aperture opened in the 
bottom at three this morning, and fire and ashes with a stone, 

1 
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were thrown up* * On the way down I saw piodigious clouds 
of smoke flying with the wind. 

19th.**^The mountain was much douded ; but in the fore- 
noon I had a view ai whole volumes of smoke issuing fit>m the 
crater^ and flying southward ; and also dbserred that it de- 
scended considerably on the south side. 

20th.««*6reat regular and dense clouds of smoke appeared 
to be rising the whole day» and of the entire breadth of the. 
crater. There is said to have been fire seen on the night of 
the 18th. 

21st.-— Ascended the mountain again. There had been 
much rain, and from the outside of the cone, as well as the in- 
terior sides, a great deal of steam was rising. The new crater 
threw put immense clouds of smoke, which filled the whole of 
it. Salvatore says that the mountain has been discmmis 
Stones, every two days. 

g2d.— The smoke to-day was irregular ; for, on going out 
to ride in the afternoon, Vesuvius emitted smoke to the whole 
eoLtent of the crater ; but in about a quarter of an hour, not a 
trace was to be seen, and shortly after the fumes were re* 
newed. 

SSd.— Saw very little <^ die mountain. It seemed to be 
gmoking considerably. 

24th.«— Saw little of the mountun. Low clouds. 

25th.«— Saw little of the hill ; but it continues to smoke. 

26th. — Saw nothing of Vesuvius till the afternoon, when, 
one large cloud coveral the whole upper part down nearly to 
the hermitage. The cloud exactly resembled, and appeared to 
me to be, smoke, in which I was confirmed from an elevated 
sort of cone nearly above the crater, which very frequently and 
quickly changed its appearance. 

27th. — Numerous dense clouds, apparently of smoke, cover- 
ed all the upper portion of the hill with exceedingly change- 
aUe asf»eot. _ 

28th.-— Considerable qiiantity of smoke filling the crat^ in 
the afternoon, but with little peculiarity. 

29th.— -In the afternoon, almost no smoke, but only little 
occasional pufis rising in the most beautiful manner against 

* Similar stones fbll on the llth^ and, I think, the 14th November. 
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a perfectly azure sky. ^ Snow lying on the north side of the 
cone. 

Nov. 80th, Dec. l8t,2d, Sd,and 4th.— Saw little of themoun- 
tain. On one day very little smoke, and throughout variable. 

Dec. 5th.««*Did not see the hill, but heard that there was 
much snow on the cool side, and little smoke. 

6th.-— No smoke at all when I saw it, and a great deal of 
snow, especially on the cone, the north side being completely 
white. 

7th.— -Cloudy all day, and did not see the mountain. 

8th.-— Little smoke. 

9th.— The hill clouded till afternoon, when there -was a 
great mass of smoke adhering to the south side of the cone, 
which seemed unable to rise. 
• ] 0th.— -Much adhering smoke. 

11th.— In general no smoke, but now and then very slight 
puffs. 

iSth.— The appearance of the mountain towards afternoon 
was very remarkable, the smoke rising upright in great quan* 
tity from the crater, and then spreading horizontally into a 
light-coloured cloud. Much dense smoke and steam appeared 
to rise from the north side, which has usually been very quiet ; 
and whitish vapours from the edges appeared to me to indi- 
cate the formation of a new crater, and that some of the inte- 
rior sides were giving way. The afternoon being very clear 
and cold the mountain was extremely distinct. 

13th.— 'Both the cone and Monte Somma were almost en- 
tirely concealed by lateral beds, either of clouds or smoke, 
but from watching their motion, it seemed rather to be the 
latter. a 

Rome, Jcmtiary 9$ 1827. 



Aet. III. — On Mesole. By William HAiDiNGfiB, Esq. 
F. B. S. E. &c. Communicated by the Author. 

Sevkbal years have elapsed since Berzelius gave the analysis 
of Mesole^ *— a species which he established from specimens 

• Edin, Phil, Journ, vol. vii. p. 7. 
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seftt him by Dr Brewster, the results of his analysis 
such as would.not allow him to comprise the mixture of the 
new mineral within any one of the chemical formulss designed 
to express the mixture of other species. The varieties sent 
had not been selected for the purpose of analyzing this min&- 
ral^ which was not then thought to be anything new, but for 
the apophyllite, which is often found associated with it ; and 
it is not surprising, therefore, that the natural-historical pro* 
perties of the mesole, as well as of the mesoline, as far as they 
could be ascertained in those specimens, were not sufficient 
for removing every doubt respecting their existence as species 
independent of others. . 

In my translation of the Treatise of Mobs, * I fainted at 
the probable identity of mesoline with a particular kind of 
chabasie, which I had seen in many of the specimens of Mr 
Allan^s cabinet, accompanying mesole, stilbite, and apophyllite. 
Berzelius himself arrived at the same conclusion by chemical 
arguments. -(* The description of mesole was given partly 
from Berzelius^ paper, partly from some specimens of the 
same variety in Mr Allan^s cabinet. But only very few of its 
properties were ascertained, and the knowledge of the species 
itself is therefore so imperfect, that from the mere description 
it could not be distinguished from many varieties of other spe- 
cies, and must be then comprised in the appendix. 

Though even now I cannot pretend to offer a perfect de. 
scription, the more accurate indication of the regular forms 
still b^ng a desideratum, yet the new varieties which I have 
lately had an opportunity of examining are such, that the 
place of the species of mesole in the system of Mohs may be 
£xed with precision. These varieties show a very great re- 
semblance to certain kinds of apophyllite, so much so, that 
Sir Charles Giesecke, who discovered them in the island of 
Disco, in Greenland, was induced to consider them as a parti- 
cular subspecies of it, the muMcecms apophyllite. There are 
several specimens of the same mineral in Mr Allan's cabinet. 
These I had placed two years ago in the genus Kouphone- 
spar, without, however, referring them to any particular spe- 

• Vol. iii. p. l«r. t Arsberdttelse for 18«5, p. 211. 
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<^e8. Sir Charles Giesecke likewise favoured me with some of 
them» and with the exact indication of their locality, when I 
had the pleasure of seeing him in Dublin in December last 
On comparing these varieties with those of Mr AUan^s cabinet, 
I was struck with the similarity of the surface of the reniform 
masses with those of mesole, and a more accurate examination 
of their other properties finally proved them to be the same 
species. 

Since this is not so much the establishment of a new epe- 
des, as an enlargement by several new varieties hitherto not 
noticed of one already existing, I shaU dispense with giving a 
general description,* but in its place shortly enumerate the 
i|>ecimen8 forming the suite of mesole in the cabinet of Mr 
Allan, which, I trust, will not be found uninteresting for the 
comparative novelty of the species altogether, and particularly 
so in regard to its natural-historical properties. At the same 
rime this case may serve as an instance of the correct applica- 
rion of the method of mediate deter^nination, as explained by 
Professor Mohs. * The differences occurring here are only 
in the size of the individuals ; but this difference is very im- 
portant, and has often led to the establishment of erroneous 
species, particularly among the older mineralogists. 

1. A reniform mass on basalt. Colour greyish-white ; com- 
position distinctly diverging from the centres of the single glo- 
bular groups which yield a radiated fracture. This is the va- 
riety analyzed by Berzelius. Mr Allan brought it from Nal- 
soe, one of the Faroe islands. It occurs near the western 
shore of that island in soft amygdaloid, disposed on the roof 
of a large cavern, which has an opening of about two hundred 
feet in length, but is nearly closed up in front with debris, 
which gradually slope into it, so that in many places the ca- 
vern is quite low. It is associated with stilbite, chabasie, and 
also, though more sparingly, with apophyllite. f In a speci- 
men of this variety of mesole, which Mr Allan had sent to Mr 
Mdis, I found the specific gravity =: S.rS70. 

8. Single globular masses, of a pale greyish-white, disposed 

• Trahsh vol. i. p. 388. 

t Trans* Roy, Soc» Edin. vol. vii. p. £33. 
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within a caTity in tMunlt^ lined with small crystals of chabasi& 
The disposition of small tabular crystals, of which the globules 
consist^ is here distinctly visible, resembling certun lon^sh 
globules of heavy spar, only in the latter the tabular crystals 
are disposed plurallel to the long ^meter of the globular 
dbape, while in mesole they lie in an opposite direction. 

3. In the three specimens OMnprised under this number^ 
tibe crystals are not joined in their whole length, but show dis* 
tinctly a four-sided tabular form belonging to the prismatic 
system. Parallel to their broad face cleaiage takes place with 
great facility ; the laminse are slightly flexible, but, on aocouni 
of their minuteness, they easily yield to a slight pressure and 
break* These crystals are joined on one end with their broad 
faces in crest-like aggregations, which, if they were filled up 
by a farther increase of the individuals, would produce glo- 
bules as in the preceding variety. 

4. Reniform variety of a yellowish-grey colour on red de» 
composed amygdaloid. The single globular masses consist of 
larger individuals than those in No. I. so that the bright 
cleavage may be easily discovered. The surface of the spea^ 
men is strewed with thin rectangular plates, which are crystals 
of mesole. 

5. Individuals, resembling the last in size and colour, ag- 
gregated in stalactitic shapes. All these^ like the first, are 
from Nalsoe. 

6. The individuals forming reniform groups are ha^ simi* 
faur to those of var. 4. but larger, about one-eighth of an inch 
in diameter, of a pale yellowish-grey. The single cleavage 
appears very bright. This variety was discovered by Sir 
Charles Giesecke at Nia £omak, in the island of Disco, Green- 
land, where it occurs in the vesicular cavities of a basaltic 
rock, associated chiefly with apophyllite and mesotjrpe. In 
another^specimen in Mr Allan^s cabinet there is likewise cha» 
basic and levyne in very small crystals. I found the specific 
gravity of this variety of mesole = 2.882. 

7. The size of the plates is here between a quarter of an 
inch and half an inch. They have a bright pearly lustre on, 
their cleavage planes, and the whole aggregate resembles in no 
small degree th^ crystallized spermaceti. The colour of this 



22 Mr Haidinger on Mesole. 

yariety is white, slightly yellowish. It forms part of the in- 
side of a geode detached from one of the vesicular cavities of 
basalt. It is from Earartut, near Godhavn, in the island of 

• * 

Disco. . 

9. Large individuals aggregated, and coarsely forming reni- 
form shapes. The surface is dark yellowish-grey ; the colour 
on the cleavage planes almost straw-yellow ; the whole ap- 
parently decomposed. Cleavage is very easily obtained, and 
the laminae show some elasticity when we attempt to separate 
them. This specimen is a native of Nia Kornak in the Omen- 
aksfiord, like the preceding in the island of Disco. 

The perfect single cleavage, with a considerable deal of 
pearly lustre, at once distinguishes mesole from mesotype and 
other similar bodies, with which it v/as sometimes confounded. 
Its specific gravity being above 8.3, is much more consider- 
able than that of either stilbite or heulandite, which hardly 
ever exceed the limit of 2.2^ an immense difference in spedes, 
whose specific gravity is at the same time so inconsiderable 
and so constant as in the genus Kouphone-spar. In this 
property it nearly agrees with apophyllite, but is readily dis- 
tinguished by the traces of its prismatic forms, which are al- 
ways visible, while the forms can be likewise made out to be 
pyramidal in the other species- Its crest or fan-like aggrega- 
tions, the like of which never occur in apophyllite, yield also 
a good empirical mark, which may assist us in ascertaining the 
prismatic form of the species, although the crystals hitherto 
observed are too small, or rather too thin, to allow of an exact 
determination. In allusion to <hese aggregated groups, and 
the kind of fracture depending upon it, I propose the FhheUu 
form KouphonMpar as the systematic denomination of the 
species, the first varieties of which were described by Berze- 
lius under the name of Mesole. 

It is worth noticing, that this species, when it is associated 
with stilbite or apophyllite, will always form the lowest stra- 
turn immediately adjoining the basaltic or amygdaloidal sup- 
port, in the cavities of which it is deposited. 

Beside Faroe and Disco, where mesole occurs in many 
places, it is likewise found in Iceland and in Sweden. In the 
former it occurs at Skagastrand, in the northern part of the 
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isl«Dd, in a dark brown amygdaloid, and is assodated with 
levyne and heulandite. It was discovered by Hisinger, * in 
the cavities of a kind of lava at Annaklef, near Bostanga, in 
Scania. The analy^s of the SwecBsh variety by Hisinger 
slightly diflers from that of the Faroe variety by BerzeUm^ 
The results obtained were> 

Swedish Variety. Fane Vuie^. 

42,60 
28.00 
1L48 
5.63 
12.70 



Silica, 


4S.17 


Alumina, 


27.00 


Lime, 


9.00 


Soda, 


10.19 


Water, 


11.79 



100.15 100.36 

The chemical formulae, of course, will deviate in 
qumice of the results from which they are calculatjed. 



Abt. IV. — Some Account of a Society lateh/ estabUshed in 
Germcmy^ of which the object is to send out Botanical CoU 
lectors to the most interesting parts of Europe ; together with 

. a recommendation to the Naturalists of other Countries, and 
especially those of Great Britain, to unite with it* Com* 

. municated by W. Jackson HooKii;E,LL. D. F. R. S. F.L.S. 
F. A. S. and Begius Professor of Botany in the University 
of Glasgow. 

LiNN^us has observed " Herbarium prasstat omni icone, ne» 
cessarium omni Botanico /^ and the truth of this remark no 
one acquainted with the subject will, I think, be disposed to 
deny. There exists, notwithstanding, on the part of the stu- 
dent of botany in this country, an almost unconquerable an- 
tipathy to the operation of gathering and drying plants, sim- 
ple as that process actually is ; insomuch that I have often 
heard foreigners express their astonishment at the meagre col- 
lections of native plants which are found in the Herbaria of 
Great Britain ; and when the continental naturalists ask us 
for specimens of some of the vegetable productions peculiar to 

o 

* BersEelius, Arsberiiiielse fi>r l%iS, p. 911. 
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our country, there are perhaps but few who have it in their 
power to supply a stranger with them in a weU-preserred 
state. 

The French and the Qmnnna far excel as in this important 
dqytrtm^t of a botanist^s pursuits. So that fay a viat to half 
a dozen of his correspondents in those two coimtries the Bri- 
tish naturalist will be enabled, through their friendly asdst- 
ance, to return with almost a complete Flora of those vast em- 
pires. In Germany, especially, the art of preserving plants is 
carried to a very high degree of perfection; and the advan- 
tage which the student derives from examining such speci- 
mens is incalculable, almost equal to that of doing so in the 
living state. Among many others, MM. Hoppe, Homs- 
chuch, Funck, and Sieber, have combined a great love of bo- 
tany with a happy tact in all that concerns the preparation and 
diying of specimens ; and, possessing also a deep and scientific 
knowledge of the plants themselves, these naturalists have 
given to the world collections which excel every figure, and 
are necessary to every student. The trifling labour attending 
the manual operation is amply compensated by the beautiful 
scenery into which the travelling botanist is sure to be trans- 
ported ; by the impresaons, (almost never to be effaced,) which 
the very circumstance of his discovering and gathering such 
and such a plant in a state of nature are sure to make upon 
him ; and by the gratification in prospect of distributing to 
persons of a kindred mind with himself those vegetables, from 
the acquisition of which he has already derived so much plea- 
sure* 

It is in Germany that the Institution has arisen of which 
I am about to ^ve an account ; and of which, I believe^ the 
origin is due to Professor Hochstetter and Dr Steudel of £ss- 
lingen, both of them well known for their attachment to natu- 
ral history, and the latter especially, by his laborious and 
learned work the Nomenclator Botanicus. These gentlemen, 
in conjunction with a few other German botanists, were at the 
expence of sending out M. Fleischer, an excellent botanist and 
apothecary of Esslingen, together with an assistant, to explore 
the vegetable riches of the Southern Tyrol in 1825. The 
success with which the expedition was crowned gave them the 
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idea of extending stiU farther their viewi ; but befim I pco- 
eeed to state llieae, I will .make same extcacts firom the BoUmk 
mscke Zeitung for February 1826, where the natyre and prOi» 
duce of the journey is more fully described. 

On the dd of May M. Flebcher^ with his assistant, kft 
Esslingen, and hastened through Ulm and Meiningen, in the 
neighbourhood of which latter town he considered it a happy 
omen that he met with some of the rarest German CyperacecBj 
even before quitting the Bavarian dominions. The Reverend 
M. KoeberJein ol Griinenbach conducted the traveller to the 
moory grounds in that vicinity, where many sedg^s^ and 
among them Carex capitata and C. c/wrdorhiza were already 
in full flower. It was in the month of May 18S5 that Ger* 
many was visited by an almost unprecedented degree of cold 
and frost, so that the botanists were glad to proceed as quick* 
ly as possible to Southern Tyrol, and soon reached the sIuMres 
of Lake Garda, and a country warmed by a genial Italian^sky. 
Here the Tyrolean mountains presented M. Fleischer with 
Carew baldensis, Avena sempervireiu, ScMosa gramnM, 
Horminum p^renaicum, SparHum radiatum, and many other 
rarities. The environs of Torbele proved still richer in scarce 
vegetable productions, and the foot of Mount Baldo in the 
Tyrol, likewise on the Italian side, yielding Spartium Jun* 
eeumyCyttsus argenteus^ Carpinits oruntdlis, (iuercua Hew, Co-' 
riandrumje&ticfdatumy and Lathyrus setifolms. At Rovere- 
do M. Fleischer received much kindness from M. Christofori, 
an apothecary, and warm admirer of botany, who took him to 
the stations of Plantago carinata of Scbrader, (P. Widfenii, 
Sturm,) DicmtJms (xtro-ruhens^ Cytisus sesaUifbUvs^ &o. CoL. 
Santo was ascended from Roveredo, a mountain whereon were 
found the Aira montana of the Norwegian Alps, (a plant new 
to the south of Europe,) Pasderota ccBrtdea^ Anemone balden^ 
m, Horminum pyrenaicum. Geranium arffenteum, Rhamnus 
pumilus^ and many other rare alpine productions. On ano* 
ther adjacent mountain grew Daphne striata^ and the curious 
SaaAfraga VandelUL The environs of Bolzano, the Seisser 
Alps, and the Schlehem, together with Orteles, in which coun- 
tries M. Fleischer passed a good part of his time, and perhaps 
at the most favourable season, yielded the amplest harvest. 
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The pbmts of Bolzmo are almost, entirely those of southem 
regimis, such as Pistacia terebinihua^ Celtis australis^ Oatrya 
vulgariiy Jfuminum officindley Ziziphas wlgarisy Andropo^ 
gon Atthniif Molina eeraHnOf Onosma Hdlulakmi^ SeVmim 
*oenaivm^ AfMrrhinum ikdicum of Treviranus, Achillea tomen^ 
ioia^ and Acroatichum marOnia. In the Val di Non the rare 
Lo^us hirsuiua was gathered. The Schlehem.and Seisser 
Alps are a chain of one and the same range ; and they afford- 
ed many grasses and other alpine plants, but they are mostly 
peculiar to the soutliern Alps, such as Avena argentea^ Va^ 
leriana elongata^ and V: svpina, Scabiosa hngifblia^ PhyUU' 
ma comosum, and P. Sieberi of Sprengel, (probably the P. oor- 
dififHum of Villars,) Arenaria alpina^ (with a very broad leaf, 
and quite different, in appearance from what grows upon our 
Scotch Alps,) JwncoB arcticua, CherUria octandra^ the beau- 
tiful PoieniUla niiiday Ranunculua ruicefblius, Hieradumpar'^ 
Tfi/brum of Schleicher, (perhaps a variety of H. prcemorsum,} 
Arnica Wulfeniana of Pollich, {Doramcum caticasicum, Bieb.) 
Polffpodiunif {Woodsiay Br.) hi/perboreum, CentcmreaimiflorQy 
and C amUgua. The Ortoles is . known to be the loftiest 
mountain of the Tyrol, and it might naturally be expected to 
prove, rich in alpine vegetation. Here, consequently, was 
found a new EpUobiumy (E. Fleischeri of Dr. Hochstetter,) al- 
lied to E. roamarini^dium ; and among others I shall only 
mention Aira aubapicaiay Kochleria hirstUay Featuca reethicaj 
AlchemiUa pentaphyUay Aretiapennina, PhyteumaglobviaruB^ 
folium^ Sibbaldia procumbenay Ceraatium trigynumy Pedicula^ 
ria aaplenifbliay AchiUea nana, together with many lichens 
aind mosses in very fine states of fructification ; among the for- 
mer Parmelia apecioaay Lecanora alphoplacay cMorcphanaj chry^ 
adeuca^ &c. 

In the whole, M. ^Fleischer returned from his Tyrolean ex- 
curnon with a collection of 400 species of Phsenogamous, 
and 200 species of Cryptogamic plants, altogether 15,000 
specimens, in a very beautiful state of preservation. 

The success which attended this first mission, as already 
remarked, has induced the ccH^uctors of it to enlarge their 
plan, and to invite naturalists in all countries to contribute to* 
wards so laudable an object, and to share in the results pf ;the 
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different excursions. During hst year a prospectus was 
issued in German and Latin: 

The professed aim of the institution is to employ zealous 
and properly educated botanists in -Germany and other Euro- 
pean nations to collect rare plants, both in a living and 
dried state, and seeds. The different, and especially little 
explored provinces of Germany, as the higher part of the 
Black Forest in Wurtemberg, and the Alps of that vicinity, 
those of Carinthia, Gambia, &c. will be the objects of par- 
ticular investigation. For these countries, botanists residing 
in their neighbourhood will be engaged ; for they may be 
sure of meeting with naturalists, whose partiality for such 
pursuits will induce them to undertake the excursicnis, pro- 
vided that they are only remunerated for thdr expences. 
On the other hand, botanists will be sent out expressly to the 
more remote countries, which abound in a greater degree 
-with novelty ; as to Istria, Sardinia, Siebenburgen, Greece, 
Portugal, the Pyrenees, the Lapland Alps, &c. Two or 
more collectors will be employed annually ; but their numbo* 
must be regulated by the means of the establishment. 

The members of the Society will, constitute two classes; 
1st, Honorary Members ; that is such as give it their support 
by voluntary contributions, arising from a desire of promot- 
ing its views. To these will be granted the privilege of. se- 
lecting from the annual collections, (of which a public ac- 
count will be always given,) rare seeds, or living plants, for 
their gardens, or splendid specimens for their herbaria; and 
they will be allowed to give directions in regard to other 
objects of natural history which they may desire ; but they 
will not share in the regular annual distributicms. Sdly, 
There will be Ordinary Members, who will divide among 
themselves, according to the amount of their subscriptions, 
the collections, after the honorary members have received 
their portions ; and the subscribers are particularly requested 
to specify whether they prefer dried plants, living plimts, or 
seeds. 

The annual contributi<Mi is fifteen florins Rhenish, (the 
Louis d'or being reckoned as eleven florins,) and the sum must 
be forwarded at the beginning of each year. Persons sub- 
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acribiiig ta twice or thrice that amount will receive plants in 
proportion, and will have more of the rarest kinds, of which 
only a few may have been gathered. The directors bind 
thenaelves to the continuance of the establishment for five 
years to come. 

With a view to ^ve greater weight and respectability to 
the institution, which is called the TravelUng Union^ the 
previously established society at Stuttgard, entitled the 
*^ Central Prefecture of the Rvral Society of Wurtemberg^ 
has allowed it to constitute a part of the society ; and to it 
communications are to be addressed, free of expence, in 
German, ^^ CentrdMelU der landtdrthshafUkhen Vereins, 
in StuttgardP If such communications be attended with 
difficulty to the botanists of this country, the writer of this 
article will readily be the means of forwarding them, as will a 
gentleman in London, whose active services in promoting 
the cause of science both in Great Britain and on the Conti- 
nent, are known to almost every naturalist, ^^ John HtmnC' 
mann^ Esq* 9, Queen Street^ Soho.^ Through the same chan** 
nels the annual returns can be received. 

To those who reside at a great distance, the question will 
naturally arise, '^ what security have we, not being able to 
look into the affairs of the society, that we shall have our fair 
pOTtion of the plants discovered P*^ To this I can only say, 
that the principal promoters and directors of the establish- 
ment are men of the most honourable minds> and holding 
public situations ; and what is still more to the purpose, that, 
being entitled to two shares in the produce of the first excur- 
anon, I am actually in possession of a collection, which, for 
the number, rarity, and beauty of the specimens, has much 
exceeded my most sanguine expectations, and such as, but for 
this valuable institution, no money could have purchased ; all 
are correctly named with printed labels. The Cryptogamic 
plants, especially the mosses, are equally rare and well pre- 
served with the Fhsenogamous plants. The estimate, judg- 
ing from the first collection, was, that each member would 
receive 200 species for a single annual subscription ; but I 
calculate from appearance, for I have not counted mine, that 
the number exceeds that proportion 
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The result of the last yearns travels in Istria and the Alps 
of Germany^ and the shores of the Adriatic^ has -arrived «t 
Stuttgard, and it will soon be divided. The indefatigable M. 
Fleischer has been sent to Smyrna^ where be will nsniain till 
May of the present year, so that he will have collected a whole 
yearns Flora in that interesting country. He will then employ 
the rest of the summer in Camiota^ where he will identi^ 
many of Scopoli^s plants. 

M. Miiller is gone to Sardinia^ and it is hoped that the 
means will be afforded of sending him a co-operator. Indeed, 
the society looks for assistance to England, and I hope it will 
not look in vain, when the nature of the institution shall be 
more generally made known. ** Perhaps,^ says Dr Steudel 
in a letter to a friend in this country, ** the subscription of 
fifteen florins is thought in Eqgland very trifling, but we are 
obliged to consider our German poverty, and indeed any one 
who considers it no great sacrifice is at liberty to take as 
many shares as he thinks proper. Scrupulous exactness in 
the distribution we look upon as one of our first duties, so as 
to insure by equal rights, and strict impartiality, the success 
of this infant establishment. If we should meet with sufB* 
dent support, we shall, in this case, send a third traveller to 
the soutiiern parts of Hungary, and to the mountains of Tran- 
sylvania, where many new and rare plants are likely to be 
found. Perhaps you are surprised that so much can be done 
with such small means, but this problem is solved by the cir- 
cumstance, that we employ young men, who ask for no other 
Teward than the gratification which they derive from their 
travels. Were it possible to obtain English subscribers for 
several successive years, it would give us the advant^e, 
while sure of the means, of arranging the necessary prepa* 
rations for future expeditions with greater effect.*^ 

I trust that this appeal to that love of botany which exists 
in Britain will not be ineffectual. 
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Abt. y.^-^Vietvs of the Process in NiUure by uphkky under 
particular circumstances^ vegetables grow on the bodies of 
Litfing Animals. By Dr Samuel L. Mitchill of New 
York, F. R. S. E. &c. With remarks by a Correspondent. 

In the ISth volume of Professor Silliman^s Journal^ Dr Mit- 
chill has inserted a Letter written by him to Professor De- 
caadoUe of Geneva, on the growth of vegetables on the bodies 
of living animals. As the subject is a curious one, and the 
occurrence, if the observations be correct, anomalous, we shall 
transcribe his own words. 

*^ My attention was called to these curious appearances in 
the year 1808, when my friend, William A. Burwell, Esq. 
brought me, from his own plantation, in Virginia, the larva 
' of an insect, upon which a vegetable had fixed itself, and 
grown to a considerable size. He had found several others 
of the same kind, and in a similar condition. From the long 
and semi-cylindric figure, the wrinkled and whitish surface, 
marked by rings, the scaly head and strong jaws, the nume- 
rous feet, and the arched or curved attitude, I was induced 
to .consider it as belonging to the species of Melolonthaf or 
May-bug, whose grub is destructive, at times, to the roots of 
grass in meadows an4 pastures. The vegetable wad single, 
and had been somewhat injured by handling and transporta^ 
tion ; yet the lower part of the stem and the point of attach- 
ment were very distinct. My informant assured me, that, 
when picked up, the vegetables were complete in this and va^ 
rious other specimens. But there was no more than one on 
eaph. 

^^ Some years afterwards, another vegetating insect was pre- 
sented to me by the late William M. Boss, M. D. who ob- 
tained it in the Island of Jamaica during his residence there. 
It was a full-grown individual of a Sphynw or Hawk-moth, 
whose whole body had been .covered with a vegetable crop, 
issuing thick from the thorax and abdomen. 

" Another Sph)mx, with its body covered with a harvest 
of parasitical vegetables, has since been exhibited to me by 
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J. B. Ricord Maddiana, M. D. who brought it from the Island 
of Guadaloupe. 

'< The same gentleman, distinguished for his researches in 
different departments of natural science, gave me several ve- 
getating wasps (ve^ce) procured by himself in the same place, 
where he resided several years. A fortunate incident brought 
very interesting facts to his knowledge at Bay-Mahant, near 
the small river du Coin. On the 16th June 1828, as he was 
on a botanizing excursion, he saw, lying on the ground, a 
wasp^s nest, which had, by means unknown to him, been se« 
parated from a branch of the Lauarus persea^ (avocatier^) 
Dear which it had fallen. The creatures were in a strange 
condition after this disaster to their dwelling. Some were flit* 
ting about over the cells, and by the softness of their wings, 
and the faintness of their colours, were easily known to have 
been hatched but a short time. Many others were lying 
dead on the ground. On examining these he instantly per- 
ceived vegetables proceeding from their bodies, and this uni- 
formly from the anterior part of the sternum, or thorax. He 
collected about fifty of these vegetating wasps. On inspect- 
ing the nest, he found a considerable proportion of the cells 
empty. This, however, was not the case with them all ; for 
there were still some that contained young wasps in the state 
of larvae, and which had not reached the last stage of th^ 
metamorphosis. He drew them from their cells, and satined 
himself that there was an incipient vegetation ; and moreover, 
that its progress had kept pace with the growth of the chrysa- 
lis. 

'^ After these observations, he satisfied himself in a very ra- 
tional way, wherefore the vegetable parasite was situated on 
the fore part of the body. It was remarked, that rarely or 
never was there more than one vegetable on a single wasp. 

'* Botanists have pronounced this parasitical production to 
be a species of Sphceria^ belonging to the natural order of the 
Fungi. Upon the supposition that it is propagated by seeds 
in the ordinary mode, it plainly appears that these seeds 
would, on being wafted through the air, alight upon the most 
exposed part of the unhatched insect, that was accommodated 
for its reception. This would; of course, be near.the head. 
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BetAf^ fixed there, it would increase with the enho^ment of 
the animal ; and drawing nourishment from its body, would 
continue to grow, eren after it had attained its last and per- 
feot state, until the Sphceria destroyed the life of the waq>. 

^^ If the declaration that a vegetable of any sort could take 
a root, or sustain itself upon a living animal, rested upon a 
solitary occurrence, it might be suspected there was a mistdce 
in the matter. But, in the present instance, there is no room 
left for such an objection, inasmuch as the vegetating waspa 
collected on the spot, and carried away in complete preserva- 
tion, put the fact beyond all doubt, that, under particular ciiu 
cumstances, the body of an insect, while yet alive, becomes 
the soil or base upon which vegetables fasten themselves, and 
firom which they derive support. 

*^ Three occurrences in this country deserve to be mention* 
ed. Stephen W. Williams, in a letter to me, dated Deerfield, 
Mass. March 99y 1824, describes a remarkable production of 
the kind. He states, on the authority of several most respec- 
table citizens, that they have repeatedly seen a vegetable grow- 
ing from the body of the common grub, {mehUmtha f) They 
have observed them so many times, and in so many places, 
rising to the height of several inches, that some of the wit- 
nesses were indined to believe the product was the tall black- 
berry, (Rttbfis viUona.) The grub he means is found in 
wood-yards, around the stumps of dead trees, and often in 
sward-ground ; in which latter it has been known to do ex- 
tensive damage, by devouring the roots of grass, and some- 
times eve>y plant in its way. In 1822, these devastators not 
only killed the herbage of large tracts, but also preyed upon 
the mai^e and potatoes. 

<* Addison Philico, M. D. has sent me several specimens of 
larvae or grubs bearing plants, though there was no more than 
a single vegetable on one animal. In his letter, dated at 
Sangamon, Illinois, May 4, 1826, he writes that his neighbour, 
Capt. Hathaway, ploughed up a number of them in some old 
ground where turnips had been raised the preceding fall. The 
excrescences were invariably near the head of the creature, and 
in some instances sprouted into three divisions like leaves.^ 

From these facts Dr Mitchill draws the following inferen- 

11 
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ces: 1. That this species of vegetation is not confined to a 
single species of insect, but obtains in several. S. That the 
bodies of insects nourish more than one species of vegetable ; 
and 3. That a part at least of this order of parasitic vegeta- 
bles begin their work of annoyance *^ in the body of the living 
insect^ and continue it until the creature is kiUed by its de- 
structive inroads.^ 

With regard to the first two of these conclusions, there 
seems sufficient ground from recorded observation to grant 
their probability, if not their absolute certainty. But the 
third, or that which asserts the growth of parasitic vegetables 
on the living insect, seems more than doubtful, and not war- 
ranted by any facts which have come to our knowledge, — ^not 
even by the communication of Dr Mitchill itself. 

So long ago as 1763, Dr Watson published in the PAi/b- 
eophical Transactions an account of the insect called the ve- 
getable Fly, brought from the island of Dominica by Mr 
Newman, an officer in the army, who, adopting the popular 
belief of the residents in that island, stated that the fly, in 
the month of May, '* buries itself in the earth and begins to 
vegetate. By the latter end of July,^ he adds, *^ the tree is 
arrived at its full growth, and resembles a coral branch ; and 
is about three inches high, and bears several little pods, which, 
dropping ofi^, become worms, and from thence flies like the 
English caterpillar.'" A similar account was given to Dr 
Huxham by Captain Gascoign ; but specimens being pro- 
cured, they were submitted to the examination of Dr Hill, 
and the result of his and DrWatson^s observa^ns laid be- 
fore the Royal Society. Dr Hill found on examination that 
a particular species of fungus, of the genus ClavaHa^ which 
grows upon dead and putrid animal bodies, had sprung from 
the dead insect. ** The Cicada is common in Martinique** 
(says he) ^* and in its nympha state, in which the old authors 
call it Tettigometra, it buries itself under dead leavea to wait 
its change ; and when the season is unfavourable many pe- 
rish. The seeds of the Clavaria find a proper bed on this 
dead insect, and grow. The Tettigometra is amoQg the Cicadas 
in the British Museum ; the clavaria is just now known. 
This, you may be assured, is the fact, and all the fact ; though 
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the untaught inhabitants suppose a fly to vegetate ; and 
though there exists a Spanish drawing of the planf s growing 
into a trifoliate tree ; and it has been figured with the crea- 
ture flying with this tree on its back. So wild are the imagi- 
nations of man : so chaste and uniform is nature V^ 

Dr Mitchill, from his reference to Dr Watson^s paper, to 
the figures of Edwards in his Gleanings of Natural History^ 
and to M. Fougereau'^s paper in the Memoirs of the French 
Academy of Sciences for 1769, seems to be perfectly aware 
of the opinions entertained on this subject; and we were 
therefore much surprised, that in his Letter he was not more 
particular in ascertaining whether the animals he examined 
were really alive. The whole value of his observations turns on 
this point ; for the finding specimens of dead or decomposing 
insects or larvae in Virginia, with clavarise growing from them, 
similar to what are found on animals of the same class in the 
West Indian Islands, only proves that similar causes produce 
«milar efiects in both countries. In his account of the spe- 
cimen of a Melolontha from Mr Burwell, it is not mentioned 
that the animal was alive : Dr Rosses specimen of a Sphynx 
from Jamaica must evidently have been dead ; and the same 
.remark applies to the West Indian Sphynx of Dr Maddiana. 
The other fact communicated by this latter gentlemen, re- 
garding the wasp^s nest, is of the same nature. It was in 
wasps '^ lying dead on the ground '^ alone that he perceived 
the marks of vegetation ; and though he " satisfied himself 
that in the larvae contmned in the cells *^ there was an inci- 
pient vegetation,'' yet, from his omitting to say that they 
were really alive, the presumption is, that in these also life was 
extinct, and that they were in a state of decomposition. 

In Mr Jacob CistV notice of the Melolontha^ in the eighth 
volume of Dr Silliman's Journal^ also referred to by Dr Mit- 
chill, that gentleman states, from personal examination of num- 
bers of the larvae of this insect in Pennsylvania, that " in 
every instance the grub is not only dead, but in a state of de- 
cay, and the sprout rising about the ground indicates where 
they may be found.** Mr Cist's figures accompanying his notice 
show evidently that the plant is a Clavaria ; and his theory 
for its production is, that the " seed is taken internally by the 

11 
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worm, and causes its death ; and dmt in the following spring 
it vegetates, finding a suitable bed or soil in the decayed 
worm.'* 

As to the circumstance of the fimgous vegetation proceed- 
ing from the mouth <Hr from the anterior part of the sternum, 
it may be remarked that this is the most likely place, from its 
being the commencement of the intestinal canal, and in the 
neighbourhood of soft parts, for decompodtion to commence, 
aaid vegetation, of course, to take its rise. Neither does it fa- 
vour the hypothesis of Dr Mitchill, that, in some specimens, 
the fungous vegetation was found on the larvae, and in others 
on the perfect insect ; as it does not necessarily follow from 
this circumstance that the minute seeds of these vegetable pro- 
ductions, sown by the winds (according to Dr Mitchill) on 
the body of the larvae, should survive its metamorphosis, and 
decorate the body of the winged insect with a crop of fo- 
liage. Deprivation of life and incipient decomposition would> 
in both cases, produce the same result ; and this is further 
confirmed by the fact that the vegetable production is not lar- 
ger in the fly than in the larva, though it ought to be so on 
the reverse supposition. Dr Mitchill must likewise be aware 
of the speedy, the almost instantaneous growth of many spe- 
cies of fungi ; and this circumstance is sufficient to account for 
the appearance of the plant in the same state on the bodies of 
full grown wasps and their larvae, both, probably, in Dr Mad- 
diana's instance, deprived of life by the same accident. 

The facts of the case not being established, it is not neccfs- 
saay to follow out the author's reflections on the ^^ fungous 
tribes of cryptogamic vegetables" being *^ the destroyers of 
the insect race ;'' or to enter into questions regarding the ba- 
lance of power between the insect or vegetable republics in 
their mutual *^ ravages '^ and " reprisals." 

Dr MitchiU's presumptions from analogous processes in 
other departments of nature have no application. Living ve- 
getables have been long known to support parasitic living ve- 
getables ; dead vegetable and animal matter is a fertile source 
of cryptogamic vegetation ; and the instances of parasitic ani- 
mals on other animals are so numerous, as almost to have be- 
come a general law among animated beings. The shells of 
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marine and fresh water Molluscae are frequently found cover* 
ed, the first, not only with sea plants, but with lepades and 
serpulse, and the second, with its coating of vegetable green, 
without either of these impeding the necessary motions, or 
disturbing the vital functions of the contidned animals. But 
none of these instances apply to the case of Dr MitchilPs in- 
sects, where the growth is from a part of the body that must 
necessarily preclude the animal from exercising the functions 
essential to life; and the size and weight of tihe productions 
are besides such as to root it permanently to the spot. The 
presumption to be drawn from analogous facts seems rather to 
heighten the value of the proof which has been afforded by 
observation, that the death of the insect must have taken place 
prior to the commencement of the fungous vegetation. 

" Des personnes peu dclairees'' (says an eminent naturalist 
when writing on the same subject) " en ont voulu conclure que 
des animaux pouvoient se trani^former immediatement en ve- 
getaux ; mais Ton s^dt que telle est la nature de certains 
champignons, notamment de cette davaire, de ne pouvoir 
croltre que sur des substances animales determin^es. Si le 
temps n'*est pas favorable, il perit plusieurs de ces nymphes 
de cigales qui vivent dans la terre, sous les feuilles mortes. 
La semence de la clavaire s^y attache et s^y d^veloppe ; voila 
tout le merveilleux." * 



Art VI. — On the Dew-Pomt Hygrometer Jbrmerhf described 
in this Journal^ vol. iv. p. 127. By Mr John Fogoo, Junr. 
Communicated by the Author. 

I HAVA inserted in a former Number of this work a brief no* 
tice of a method of taking the dew-point by means of a simple 
thermometer. Since that notice was published, I have had 
occasion to give a very extensive trial to this method, the re- 
sult of which has satisfied me of the accuracy and facility with 
which observations may be made with it. Its utility has, how- 
ever, been strenuously denied by an authority so high as that of 
Mr Daniell ; and in replying to his objections, I shall embrace 

* Bosc^ in Nouv, Diet* dtHuU Nat torn. xxi. p. 445. 
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the present opportunity of making some remarks on dew-point 
instruments in general. 

The superiority of these instruments over hygroscopic sub- 
stances is derived from the circumstance, that they are not 
liable to deterioration from use or time, and they possess the 
further^ advantage^ that their indications are strictly compa- 
rable, being independent of every change in the condition of 
the atmosphere, excepting those alone which they themselves 
are employed to detect. 

The idea of ascertaining the bygrometric state of the air by 
cooling a portion of it till its moisture was rendered visible, ap- 
pears to be the oldest as well as the simplest, and was perhaps 
suggested by observation of phenomena upon the great scale of 
nature. 

The Florentine Academicians employed a glass vessel of the 
form of an inverted cone, which they filled with ice ; and they 
estimated the degree of dryness or humidity by the frequency 
of the drops formed by the trickling down of the dew deposit- 
ed from the chilled air in contact with the sides of the glass. 
Their experiments, however, were made at the very dawn of 
the sciences ; and the other branches of natural knowledge 
were too little advanced to assist them in drawing any useful 
consequences from them. We now know from the laws which 
regulate the condition of vapour, that the frequency of the drops 
would indicate only the changes in the denidty of the vapour 
as it varies in warm and cold seasons, and not the relative dry- 
ness or humidity of the atmosphere at the time of the experi- 
ment. M. le Roi adopted a method susceptible of more pre- 
ci^on, though even in his time the relations which his results 
bore to the actual quantity of moisture in the atmosphere were 
not understood. He filled a glass vessel with water, and low- 
ered its temperature by stirring bits of ice in it till the cold 
was sufficient to condense the moisture. He then noted the 
temperature at which the precipitation first began, and judged 
of the degree of humidity by the difference of this temperature 
and that of the air. Since his time Mr Dalton has made many 
thousand observations nearly in the same manner, but by cool- 
ing the water by an artificial saline mixture instead of ice. He 
uses a cylindrical glass jar, dry on the outside, which he fills 
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with cold spring water fresh from the wdl. If dew be imme- 
diately formed, the water is poured out and allowed to stand 
some time, in order to acquire heat, and is then replaced into 
the jar, after the outside has been well dried with a linen cloth. 
This operation is to be repeated till dew ceases to be formed, 
and the temperature of the water is to be observed. It was 
found that spring watar generally answered the purpose during 
the three hottest months of the year, but in the other months 
it was necessary to employ a cooling mixture. Mr'Dalton can 
thus ascertain the dew-point to one^fifth of a degree of Fah- 
renheit's scale. I may observe, that it is more convenient to 
have two or more small cylinders of polished metal ; (about two . 
inches deep and one inch in diameter;) one oi these is to be filled 
with cold water, and, if dew be formed, the water is to be-pour* 
ed from one to the other^ the warmth of the hand soon raising 
the temperature sufficiently to drive oflP the dew ; or if it be ne- 
cessary, to use a saline frigorific solution, a small quantity of a 
mixture of equal parts nitrate of potash and muriate of ammonia 
may be thrown into it, and after the experiment the salts may 
be recovered by evaporation. Mr Dalton was the first who 
could deduce any important conclusions from observations of 
this kind. Having previously determined, by a series of ad- 
mirable experiments, the elastic force of vapour for a long range 
of temperature, he was thus enabled to discover how much of 
the pressure of the whole aerial column was to be attributed to 
the presence of the moisture blended with it. This was a 
great, step in the advance of hygrometry ; and being followed 
shortly afterwards by the investigations of 6ay-Lussac on the 
expansion of gases and the density of vapours, the whole 
theory of this science has been established by the mathemati- 
cal demonstrations of Biot. It has been shown, that, to ascer- 
tain the condition of the atmosphere with respect to moisture, 
it is necessary only to know its temperature, and that of its 
dew-point, or the temperature at which its moisture begins to 
be condensed. But the methods I have described of obtain- 
ing this last term is evidently so troublesome, that it has never 
been introduced to any extent. In the meantime, meteorolo- 
gists have had recourse to the principle of evaporation pro- 
posed by Dr Hutton, or to the hygrometers of Saussure and 
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De Luc, the perfonoance of all of which has only rendeved 
more striking the value of some convenient and effective plan 
of reducing M. ie Roi's method to practice. 

The manner in which Mr Daniell has resolved this problem 
by an elegant application of the principle of the eryqphoms 
is too well known to require any description in this place* 
By this contrivance, and still more by his popular expositieii 
of its principles and uses in many important researches, Mr 
Daniell has given to the science of hygrometry an almost un^ 
hoped for degree of precision, and has certainly inspired fredi 
energy into the study of almost erery other branch of meteoro* 
logy. I willingly add my tribute to the applause bestowed 
on this ingenious adaptation of a beautiful philosophical prin* 
ciple to the purposes of practical science,* which, however^ 
forms only a small part of Mr DanielPs very successful and me> 
ritorious labours. I think very ievr will call in question Mr Da- 
nielPs opinion, that he has thus introduced a mode of ascertain- 
ing the required data^ so easy and nice of application aa to' 
leave no excuse for those who, at the expence of candour and 
professional honour, intrude on the public the abortions of. 
their own dreamy lucubrations. By introducing the frigo* 
rific power of vaporization from a volatile liquid, I conceive^ 
that Mr Daniell has secured almost all the credit likely to be 
acquired from the subject; and having acknowledged tlua* 
much, I may enter with more freedom into the discussion of the. 
merits of some suggested improvements upon his instrument 
Mr Daniell thinks he has demonstrated that his hygrometer, 
is susceptible of do improvement. Without stopping to in* 
quire on what the demonstration is founded, I shall quote sooote 
remarks on his perfect instrument from a correspondent* who 
unites a thorough knowledge of meteorological science to a pro- 
found acquaintance with every other branch of natural history. 
^^ It is a beautiful result, that, by applying ether at one ball, . 
such a degree of cold is produced as to effect a depression of 30* 
or 40^ in the other, notwithstanding that the vapour, in pass- 
X ing from one to the other through a long tube which remains 
of the temperature of the air, will be heated up to this tern* 

* The Reverend Mr John Macvicar, Dundee. 
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perature perhaps, and have all this heat to part wkh before it 
IS condensed. But what is the use of this long tube, unless 
because there is such a one in the cryophorus ? The reason 
for being long in that instrument is obvious, but the objects 
of both instruments are diametrically oppo^te. Dr WoUaston 
wished to effect freezing in the most disadvantageous circum- 
stances, in order to show the force of the principle, but in the 
hygrometer the purpose manifestly is to produce cold most 
advantageously and economically. The principle of this hy- 
grometer is beautiful, but the execution is not very happy* 
It is uselessly large. The only efficient parts are the two balls 
and the included thermometer, which, though the case must 
be larger than an octavo volume, is much too small for accu- 
rate observation. * There is a great waste of ether, which at 
the end of the year must be no small quantity spent. There 
is a great loss of power in cooling a large body of ether, 
none of which, except the superficial film, is allowed to act* 
The principle of producing the cold by distillation in vacuo 
may be Successfully given up altogether. Since the evaporation 
from the covered ball is able to depress the tliermometer in 
the sentient ball a considerable number of degrees, a much 
more intense effect might be produced were the same quantity 
of ether suffered to evaporate from the surface of the ether at 
once ; or, in other words, the same effects might be produced 
by a much smaller quantity lost. To accomplish this, all that 
is necessary is to expose the surface of the ether at once to the 
action of the atmosphere, to surround the bulb of the thermo^ 
meter by a cup, into which pour ether, and, having observed 
the dew-point on the surface of that, return the ether to the 
phial. Here every drop of ether evaporated would be em- 
ployed in producing the requisite degree of cold. The flat 
bottomed-cup I propose should have a lid to prevent or modi- 
fy evaporation when the dew-point comes out speedily. The 
cup also slips off, and leaves the thermometer fit for ascertain- 
ing the temperature of the air, and entirely, supersedes the use 
of two thermometers in making a hygrometrical observation.^ , 
On these hints, the hygrometer which I formerly described 
was constructed by Mr Coldstream, and used by us in our 
observations made at Leith, and published in the Ediiibisrgfi 
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Phihsophical Journal^ (vol. xxir. and xxv.) before it was 
known that a similar method bad been adopted by Mr Jones, 
and long before we had learnt from Mr DanielPs remarks 
upon the instrument of this last gentleman that it had like- 
wise been used in Germany. Mr Daniell has observed, that, 
as the bulb is only partially exposed to the cooling effect of 
the ether, we cannot thus obtain the true term of deposit 
tion, since the thermometer is graduated on the supposition 
that the whole of the mercury is of the same temperature. 
In short, he wishes us to believe that the two halves of the 
thermometer have different temperatures. It would be easy 
to oppose these theoretical objections by others more sound, if 
it were not absurd to try a question of this kind by any thing 
but experience ; and a description of the manner of experiment- 
ing will enable every one to judge for himself on the subject in 
dispute. I use a thermometer with a ball of an oval shape, blown 
<^ black enamel ; three-fourths of its surface are covered with 
muslin ; ' a ring of sUver or brass separates the covered part from 
that on which the dew is deposited. Having taken the tem- 
perature of the air, ether is dropped slowly on the muslin, the 
evaporation from which cools the mercury slowly and equably 
at the rate of one degree in 7" or 8". Hence, the contraction of 
the mercury is so very gradual that every portion of it has time 
to acquire the same temperature. If it be thought it may 
be otherwise, the instrument itself can detect the possible 
error ; for, after the deW-point has been thus taken, and its 
approximate temperature known, the dew may be wiped off, 
and by cautious management the heat of the bulb may be 
kept steadily for any length of time a little above the exact 
point necessary to precipitate the moisture. Then, all the 
mercury having had full time to acquire the same degree of 
heat, when it is allowed to fall, and the dew.point again 
taken, if there has been any error in the first observation it 
will now be apparent. I have often verified my observations 
in this manner, but I always found it unnecessary. In Mr 
DanielFs hygrometer the evaporation of the ether in the sen- 
tient ball is extremely rapid, sometimes like an explosion, and 
in damp weather, when the dew-point differs little from the 
. temperature of the air, the deposition is instantaneous. Be- 
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aidesy gcantiDg that the iocipdent depodtbn has been observedy. 
Tirhat is the eyidenoe that the exact temperature of thia goiii- 
cides with that read on the thermometer P The dew fbnns 
principally in a ring parallel to the surface of the ether, be- 
cause that is the line of greatest cpld^ its constituent tempera-* 
ture, therefore, is that of the superficial plane, while the bulb 
is plunged below this into the body of the ether, which will 
have a considerable influence in modifying its temperature; 
The obj^ti<xis to the simple form thus recoil with increased 
efiect upon the original ; and if Mr Daniell is still incredu- 
lous, he is doubdess prepared to explain the discriminating 
fkculty enjoyed by Newman^s thermometers. 

I do not wish to prejudice any one by these observationf* 
against Mr Daniell^s hygrometer, the value of which is esta* 
Uished by extensive experience, and by high scientific autho* 
rity, I only claim for the other the attention to which it is 
entided, and to show that in this case, as in every other, the 
merits of a scientific question are to be decided by facts only, 
not by cavilling on theoretical grounds, or by misapplied ridi- 
cule. My conviction of the utility of this instrument is 
founded on repeated trials of its performance made in com- 
pany with its inventor ; and since the publication of Mr Di^ 
nielPs opinion of the London and German instruments, I 
have taken every opportunity of putting it to the test 

As an infallible standard by which to judge of it, I com- 
pared it with the results obtained by Dalton''s method de- 
scribed above; and, at the same time, I used hygrometers of 
various sizes and forms, but the agreement of them all was 
complete ; and, excepting their superior delicacy, I could never 
discover the most trifling discrepancy between them and the 
standard of comparison* In the course of these examinations 
the temperature has varied from SO*' to 20^, the degree of 
dryness ranging between saturation and a thermometric dif- 
ference of SS"" or 30% and I frequently exposed the hygrome- 
ters to the sun till they had risen 50 or 60 degrees above the 
temperature of the air, but the application of the ether always 
brought out the same dew-point The construction I find 
most convenient is a straight thermometer, carrying 15 de- 
grees to one inch on its scale, the bulb projecting beyond the 
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seale, and made of bladt enamel blown so thin tfaat ma strong 
light the mercury appears through it, of an elongated shapes 
about one-third of an inch in diameter, and three-fourths in 
length* The bulb is covered with muslin, leaving the black 
enamel exposed at the part next to the scale. The exposed patt 
should be as small as consistent with facility of observation. 
The use of the ring is to confine the ether to the covered 
surface. This instrument, therefore, is as easy of construc- 
tion as a common thermometer ; it is very portable ; and its 
sensibility i» unlimited. 

I have subjoined the tables to be used with the dew-point 
instruments. I cannot here enter into any account of the 
principles on which they are constructed. These will be found 
detailed in Mr Anderson^s Essay on Hygrometry in the Ediiu 
burgh Erhtyclopasdia^ (vol. xi.) or in Mr Danieirs Metwrdo- 
gkal Essays. In my Elements of Meteorology I shall give 
my reasons for preferring Mr Dalton^s elastic forces to those 
given by Dr Ure. 

Problem. — The temperature of the atmosphere and of the 
dew-point being given, to find the quantity of vapour in a 
cubic foot of air. 

If the temperature of the air and the dew-point be coinci- 
dent, then in the first table opposite to the temperature will 
be found the corresponding elastic force, and in the thM 
column is the weight of a cubic foot of vapour expressed in 
grains. Let the temperature of the air be 70*, and the dew- 
point the same, then from the first table we find the elastic 
force corresponding to this temperature = .7S6, and the 
weight of a cubic foot 8.08S. But if the temperature of the 
air be different from the dew-point, a correction is necessary 
to find the exact weight. Suppose the dew-point to be 70* 
as before, but the temperature to be 80% then the vapour has 
suffered an expansion due to an excess of 10^. We find 
in the second table the correction for 10** is 1.0208, and 
8.082 divided by this = 7.917. To find the relation of these 
conditions on the natural scale of humidity, the weight of 
vapour at the dew-point being divided by the weight at the 
temperature of the air, the quotient gives in parts of 1.000 

the degree of saturation, thus TTrKqa = -735. 
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These tables contain all the temperatures likely to occur in 
this climate. 

Table of thejbrce of Vapour ^ and weight ingrains of a cubic 
foot of Vapour at different Temperatures^rom 5* to 80^ Fahr. 



Temp. 


Force. 


Weight 


iTemp. 


Force. 


Weight 


Temp. 


Force. 


Weight 


5 


0.074 


0.912 


30 
31 
32 


0.185 


2.204 


55 


0.442 


5.052 


6 


.076 


0.945 


, .192 


2.280 


56 


.457 


5.216 


7 


.079 


0.980 


.199 


2.360 


57 


.473 


5.390 


8 


.082 


1.016 


33 


.206 


2.442 


58 


.489 


5.563 


9 


.086 


1.054 


34 
35 


.214 


2.526 


59 


.506 


5.748 


10 


.089 


1.092 


.221 


2.613 


60 


.523 


5.921 


11 


.092 


1.132 


36 


.229 


2.703 


61 


.540 


6.114 


12 


.096 


1.173 


37 


.237 


2.796 


62 


.559 


6.319 


13 


.099 


1.216 


38 


.246 


2.891 


63 


.577 


6.514 


14 


.103 


1.260 


39 


.255 


2.990 


64 


.597 


6.727 


15 


.107 


1.307 


40 


.264 


3.092 


6& 


.617 


6.942 


16 


.111 


1.352 


41 


.273 


3.202 


^6 


.637 


7.156 


17 


.115 


1.401 


42 


.283 


3.305 


67 


.659 


7.390 


18 


.120 


1.451 


43 


.293 


3.417 


68 


.68 h 


7.612 


19 


.124 


1.503 


44 


.303 


3.532 


69 


.703 


7.857 


20 


.129 


1.556 


45 


.314 


3.651 


70 


.726 


8.082 


21 


.134 


1.612 


46 


.325 


3.773 


71 


.750 


8.357 


22 


.139 


1.669 


47 


.336 


3.889 


72 


.775 


8.622 


23 


.144 


1.729 


48 


.348 


4.021 


73 


.800 


8.886 


24 


.149 


1.789 


49 


.360 


4.154 


74 


.827 


9.151 


25 


.155 


1.854 


50 


.373 


4.297 


75 


.854 


9.455 


26 


.160 


1.917 


51 


.386 


4.437 


76 


.881 


9.722 


27 


.166 


1.985 


52 


.400 


4.594 


77 


.910 


10.042 


28 


.172 


2.054 


53 


.413 


4.736 


78 


.939 


10.345 


29 


.179 


2.192 


54 


.427 


4.888 


79 


.970 


10.670 
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yrreetions to he used when the term of deposiii 
differs from the temperctture of the air. 



van 


Diff. 




Diff. 




Diff 




of 


Coirectioii. of 


Conectioii. 


of 


CoirectioD. 


of 


Correction. 


Temp. 
1 


-4-1.0020 


Temp. 
11 




Temp. 




Temp. 

31 




-5-1.0229 


21 


.^1.0437 


.^1.0646 


% 


1.0041 


12 


1.0250 


22 


1.0458 


32 


1.0667 


3 


1.0062 


13 


1.0271 


23 


1.0479 


33 


1.6880 


4 


1.0083 


14 


1.0291 


24 


1.0500 


34 


I.O7O8 


5 


1.0104 


15 


1.0312 


25 


1.0521 


36 


1.0729 


6 


. 1.0126 


16 


1.0333 


26 


1.0542 


36 


1.0750 


7 


1.0145 


17 


1.0364 


27 


1.0662 


37 


1.0771 


8 


1.0166 


18 


1.0375 


28 


1.0583 


38 


1.0792 


9 


1.0187 


19 


1.0396 


29 


1.0604 


39 


1.0813 


10 


1.0208 


20 


1.0417 


30 


1.0626 


40 


1.0834 
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Abt. VII. — Description of' a Plant of the order of GtUtj/erce^ 
which Dr Roxburgh called GardfUa pedunculata. By 
Fbakcis Hamilton, M. D. F. R. S. and F. A. S. Lond. 
and Edin. Communicated by the Author. 

In an account of Asam, which I published in the Jnnali of 
Oriental LiteratwCy (244,) I have mentioned a fruit, which 
it exported from that country to Bengal to be used as an add 
seasoning, and which is called Thaikol. This is of two kinds, 
Bara and Euji, or great and little. The latter is the tree 
of which I am now about to give an account, that of Dr Box- 
burgh having not yet appeared. 

With the Garcinia of Linnaeus, Dr Roxbui^h united the 
genus Oxycaryms of Loureiro, which M. Petit Thouars, for 
better reasons than usual with his innovations, has called Brin-' 
donia; and this arrangement, having been adopted by M. 
Choisy, is followed by DecandoUe. If the genus Garcinia 
thus ccmstituted be good, as, even including the Camibogia of 
Linnseus, it contains only thirteen species, (Decand. Prodr. i. 
560,) why has it been divided into two sections, Mangostana 
and Brindonia, Had it indeed contained a hundred species 
such a division may have been useful in facilitating the inves- 
tigation, of an unknown plant; but the small number of spe- 
des renders this unnecessary. If, on the contrary, the Brin- 
donia differs, essentially from the Mangostana^ why not at 
once form them into two genera ? 

The Thaikol, although in flower it agrees entirely with the 
character of Brindofiia or OaycarpuSy differs essentially in 
wanting the pulpy arillus round each seed ; and its general ap- 
pearance differs a good deal from all the species of Garcima 
that I have seen. Although I found it pretty generally di£bs- 
ed through the gardens of the Bungpur district, where it had 
been introduced from Asam, I never saw the male plant; but 
this may have been merely accidental. I here confine my de- 
scription to the hermaphrodite. The specimens sent to the 
India-House are marked by the name which Dr Boxburgh 
used. 

Arbor mediocris ramulis compressus glabris. Folia oppo- 
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aita, crassa, rigida, glabra, integerrima, obovata, costata, ob- 
solete venosa. Petiolus compressiuaculus, marginatus, glabeiv 
brevissimus, anuulo ramum cingens, non stipulacew. 

Pedunculus solitariiis geminus vel temus, terminalia, cras- 
sus, rigidus, tubum floris mentiens, utrinqtte apicem vensus 
infra calycis foliola interiora bisulcus, annulo camoso quasi 
disco cinctus. Intra discum bracteas dues partiales panRst, 
ovatBd, adpressce ; extra discum bractese communes -duse folio- 
ceie, parvse, patul^. Flores lutei, rigidi, gummiferi. 

Calycis quadriphylli foliola subrotunda, concava, patula, 
duobtts interioribus dorso carinatis. Petala quatuor oblosga, 
^btusa, crassa, ungui lato hypogyna, calyce longiora. Fila- 
menta quatuor basi unita, petalis altenia, germine breviora, 
bypogyna, camosa, apice septem s. octo-dentata. Antbems 
minutae, singulis filamentorum denticulis insidentes. Germen 
magnum, superum, obsolete tetragonum. Stylus nuUus. Stig* 
ma planum, peltatum octolobum. 

Fructus circumferentia pedali depressus, Isevis, flavus, ot- 
rinque umbilicatus, calyci parvo tetraphyllo insidens, stigmate 
persistente coronatus. Parietes unciam crassie, succo acido 
plense, camosie, sed succo expresso duriusculee, flavae, epider* 
mide tenuissimo teotae. 

Loculi circiter octo obsoleti, septis membranaoeis aliquan-. 
<lo fere evanidis e centro carnoso ad parietes radiatim decup- 
raitibus dirisi, intus farcti pulpa aurantii colons moliiore, dul- 
more, sapore nonnihil Mangostani, fibrillis intermixta, fa<»le e 
parietibus separabili, semini arotissime adnata. Ossiculum ia 
singulis loculis solitarium, oblongum, compressum, margine 
interiore compressiore, uniloculare, monospermum, lignos€M90- 
^aceum. Semen forma ossiculi medio lateris interioris emar- 
ginatum, funiculo e ossioulo enato suspensum. Integumenta 
•membranacea, gemina. Interiora amygdalina absque partium 
-distinctione visibili in corpus sofidum conferrumifiata. See 
Plate I. Fig. 1. 
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Abt. VML-^ContrilmtUms to Physical Geography. 

1. Description cfthe Cavern ofAdehberg in Camiola, 

The village of Adelsberg stands at the bottom of an incon- 
siderable rocky eminence. At the western extremity of the 
aodinence the rock gapes into two large f^pertures. The one 
reaches nearly from its summit to the level of the plane, and 
has an irregular, jagged, deft-like shape; the other is rather 
more to the eastward, about fifty feet higher in the rock, and 
in a much more regular vaulted form. The river Poick comes 
winding along the valley from the south, flows under the emi- 
nence, reaches its western extremity, throws its whole body 
into the lower of the two openings, which it entirely fills, and 
disappears. The higher opening runs a short way into the 
mountain, forming a regular and spacious gallery. The parti- 
tion of rock that separates it from the lower one, through 
which the river holds its course, is broken through in several 
places, and furnishes here and there a glimpse of the dark 
waters fretting along in their subterranean channel. But as joa 
advance, their murmunngs and the distant gleams of day-light 
die away together, and the silence and darkness of ancient 
night reign ail around. 

The guides now lighted their lamps, and, in a short time, 
the distant sound of water was again heard. It became loud- 
er and louder. The passage seemed to widen, and at length 
opened out into an immense cavern which the eye could pot 
measure, for the lights were altogether insufficient to penetrate 
to any distance the darkness that was above, and around, and 
below ; they were just sufficient to show where we stood. It 
was a ledge of rock which, running across the cavern like a 
natural partition, but not rising to the roof, divides it into two 
caverns. 

From that on the left of the partition, on whose summit we 
stood, rose amid the darkness the furious dashing of the rivm*, 
which has thus far found its way through the mountain, and) 
announcing by its noise the obstacles it encounters, seems to 
throw itself in despair against the opposing partition, which 
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threatens to prevent its course into the more ample division of 
the cavern on the right. On this latter side, the rocky par- 
tition sinks down absolutely precipitous ; the cavern, likewise, 
is much deeper than that on the left, and impenetrable dark- 
ness broods over it. Leaning over the precipice, the ear, 
after it has become accustomed to the raging of the stream on 
the other side, hears that its waters far below have pierced 
the partition, and made their way into the deeper and more 
ample hall of the ^cavern. It is, in fact, a natural bridge. 
The impression, however, on this side is more striking ; for the 
river is heard eddying along with that dull, heavy, and indis- 
tinct sound, which, particularly in such circumstances, among 
subterranean precipices, and in subterranean darkness, always 
gives the idea of great depth. The guides lighted a few 
bundles of straw, and threw them into the abyss. They 
gleamed faintly, as they descended, on the projecting points 
of the rock ; blazed for a few seconds on the surface of the 
water, showing its slow, heavy motion, and illuminating, 
through a small circle, the darkness of the cavern, left its 
gloom, by their extinction, more oppressive and impenetra- 
ble. 

" From this spot," says Sartori, " it is not allowed to the 
boldest of mortals to proceed farther ;^ and he said so, because, 
towards the greater division of the cavern into which the river 
has thus forced its way, the partition is too precipitous to ad- 
mit of descent. But mortals not at all bold now go a great 
deal farther. Towards the smaller division, the partition, is 
not so precipitous, and the cavern itself is not so deep. A 
flight of steps was cut out on this side, down to the bottom. 
The partition itself was then pierced in the direction of the 
greater cavern. When the workmen had got through it, they 
found themselves still considerably above the bottom of the 
greater, but the rocky wall was now more sloping, and, by 
hewing in it a flight of steps, the bottom was reached in safe- 
ty. The great object was to know what became of the river. 
We had not advanced many yards along the rocky floor, 
which owes much of its comparative smoothness to art, when 
the river was again heard in front, and the lights of the guides 

glimmered on its waters. It flows right across the cavern ; 
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Mr Rusfld m tke Cavern at JdeMifrgy in Curmola. 4t 

il lnuildst its noite and rapidity ; it eddies sbwly vlotigi im m 
wall definad bed, and bnvidg ftia^had th« <»{>pd<ttte waU -of thia 
lAfliGiise vatdt^ tha aoKd iMlimtdfti itbelf, it agAin divas ioM 
At bowds of tfaa ^aith; Its eourte tm hb fbUoived lio fitt^ 
thar, and it is fctfll ddobtAil Wh^tbelr^ &» whei«, it agaifi a^ 
pettit on aanh%^ 

Thii^ impmag an it Is, Is but the vestibule to tbe tnctot magu 
infi(»m of all the temples which nature hab built tot hetmlt 
in tbe re^oos of night. A slight wooden bridge leads acMis 
die rivafy and after advancing a little way the termitiatitif 
Wall nif the davem opposes ym. This was alwayis held to ba 
iba ne fha ultra. But, about five years ago^ some yotlit(^ 
ftUow to#k it into his head 16 try, with the help of his tais^ 
pa»idas» h6w i^ he ei^uld dattiber up the Wall by ineans el 
die pri^edtitig points <ji rock^ When he had tnouiited about 
fiwty feet^ he fbund thai the wall terminated^ and a spaeiotitl 
opanifig intervened between its top, and the roof of the eaveHi 
which Was ^ill far abdve< A flight of i»teps was immediately 
hawn in the rock, and the aperture being explored, wa^ fbufid 
fo be the entrance u^ a long sueees^iou of the mbst gigaiitie 
atalaetite caverns that knaginlitidn ean oo^c^ve* 

Fnm a large rugged^ and unequal grotto^ they branch e# 
ib two suites. l*hat to tho left is the more extensive^ and 
ample, and majestic; that to the right, though smaller^ kf 
richer in varied and fantastic fornix* Neither the one nor the 
^tber ooUnSts merely of a single cavern, but a SUdeetoion tit 
them, all cfiffeorent in siee^ and form, and OruanieUt, Conneete^ 
by passages which are sometimes low and bare^ sometimes i^x^ 
^ons and lofty^ supported by pillars, and fretted With ^ftA^ 
ees of the purest stalactite* It would be in vain to attempt Id 
describe the magnificence and tariety of tbid natural arebito^ 
tarew The columns are sometimes Uikiform iiil their mdis^ MSi 
&gularly placed ; sometimes they are so regukfly i^aiige^ 
and coninst of smaller pillars to nieely clustered together^ thftl 
ane believes he is walking up the nave of a Gothic Ce^hedr^. 
Many of these columns, which are entirely insulated^ have il 
dkinater of three, four, and even five feet. Frequency the 
piUaris interrupted as it were in the middle, losing itir co-^ 
luintiar form, and twisting^ dividing, or spreadihg itself out 
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ipto innutQerlLble shapes. . Sometimes it diktes into a braid 
thin plate, almost tiansparent in the light of a lamp; some^r 
times this plate curves itself round in a circular form ; some* 
times the descending part tiqpers to a point) which rests cm the 
bifoad 9urface of the ascending stalagmite. The walls ara en« 
tirely coated with the same substance, and, in the .smriler 
grottibes, it is so pure^ that trayellers have covered it with 
names written in pencil, some of which have already lesbted* 
the moisture five or six years. The other division is more, 
iipaciousy and extends much farther. The caverns which com*: 
pose it are wider and loftier, but not so beautifully adorned* 
as in the other. The enormous clustered columns of stalac*.* 
tite that se^n to support the everlasting roof from which thejri 
have only originated, often tower to such a hdgbt, that the: 
lights do not enable you to discover their summit ; but, though: 
iafinitely majestic, they are rougher, darker, and more ahape-^ 
1^ than in the smaller suite. The farther you advance, the 
elevations become bolder, the columns more massive^ and thcr 
forpoiB more diversified, till after running about nx miles. intoi 
the earth, this scene of wonderment terminates with the ele^t 
ment with which it began, water. A small subterraneous: 
)ake, deep, clear, cold, and dead-stiU, prevents all farther pro- 
gress. It has not been passed; it would therefore be too 
much to say that nothing lies beyond. 

Throughout these caverns, not a sound is heard, except 
the occasional plashing of the dew«drop from a half-formed 
jnllar. No living thing, no trace of vegetation enlivens the 
cold rock, or the pale freezing stalactites. A solitary bat^ 
fast asleep, on a brittle white pinnacle, was the only inhabi-* 
tant of this gorgeous. palace. When I took him from his 
resting-place, he uttered a chirping plaintive sound, as if mur** 
inuring that our lights had disturbed his repose, or that hu* 
inan feet should intrude into the dark and silent sanctuary of 
his race. When replaced on his pinnacle, he folded up hia 
wing8> ceased to chirp and murmur, and, in a moment,' was a» 
sound asleep as ever. 

Yet these abodes are not always so still and deserted. 
About the middle of the more extensive of the two ranges* 
the passage which, though not low, has for a while been rough 
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Mr SeetM) en ^ Smkenaneiin Saumb ai Kakom* 

tod odtiltiied, opens mto-otie of the most qpacibus and vegiv> 
lar of all the caverns. It is oval^ about axty fe^ long^ and 
forty Inoad ; the walls rise hi a more reguhrrly vaulted form 
than in any of the others ; Ae roof was beyond the eye. The 
wirfls are coated with stalactite ; but, exceptii^ this, nature 
has -been very sparing of her ornaments. The floor has been 
made perfectly smooth. |n addition to the stone-seats whadi 
the rock itself supplies, wooden benches have been disffKised 
roulid the wcumfer ence, as well as a few rustic chaiidelkr% 
formed of a- wooden cross, fixed horizontally on the top o^ a 
ftole. Once a-year, oil the festival of their patron saint^ tha 
peasantry <^ Adelsberg, and the neighbourhood, assemble: in 
this cavern to a ball. Here, many hundred feet beneath the 
i(nrface of the earth, and a mile from the light of day, the 
rtide munc of the Camicdian resounds through more magnifi* 
cent halls than were ever built for monarefas. The flame of 
the uncouth chandeliers is reflected from the stalactite walU 
in a blaze of ever^hanging light ; and, amid its dancing* re- 
fblgence, the village swains, and villi^ beauties, wheer round 
in the- waltz, as if the dreams of the Rosicrudans had at length 
found their fulfihnent, and Gnomes and Kobolds really lived 
and revelled in the bowels of our globe.«— JEi«^#«r# Tour in Qer-* 
ffMMy* 

S. AeoowRk of Hie SubUrraneous Sounds heard at NaJcous in 

Arabia FetnBa. By M. Seetzsn. 

In our last Number, we gave a short account by Mr Qray of 
Oxford, of these singular sounds, and made a reference to the 
account given of them by Mr Seetzen ; but, as the description 
of the same phenomenon by this last traveller, 'is very inte- 
resting, we think it will be agreeable to our readers to be put 
in possession of it. 

^'^ Near Tor is a mountain, which, in a physical point of 
view, is perhaps one of the most remarkable, not only in Anu 
bia Petrdea, but in the whole world. It is called El NticouSj 
and is situated three leagues to the north of Tor. No Euro- 
pean traveller has yet visited it. For two years I have heard it 
spoken of by the Greeks, first at the convent of Sinai, and af* 
tenrards at Suez, but the account which was given me of it 
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maacernDpaaied with sa wmj falmiottftrecil«k» tkftt I was M 
to suppose it an invention of the mierchants. When I obtwoH 
ed iiGurth«r information at Waiy el NaeMt it not only oonfinn* 
ed these first aocounts, but added to them ne^ prodigi^ 
Under the moontjda there existed a Greek coiiTesit f and th^ 
sdbterranean noise was that of the NakouSg that is, the call Ui 
prayers. {Nakou9 is a sort of kog narrow rule, suapended 
in a homontal poBitioD, which the priest strikes in time fi^^l 
a haosmer, and the sound of which is heard at a distanoef 
There are only a few places in the East where the ChiiSf 
tians are permitted to have clodcs,) It was also stated, thai 
a Greek, who had been dead for some time, had sew the 
mountain open, and had descended into the subterranean 
ooayent, n^ere he found fine gardens, and delicious water ; 
asid in order to give proof of his descept, he had brought to 
the upper world some fi ragmei ^ of consecrated bread which 
he had recdved. 

^^ Aooampanied by a Gredc Christian, and some Bedouins, I 
set off on the 17th Jtme at five o'clock in the mornitiigf 
After a quarter of an hour^s walking, we reached the foot of 
a majestic rock of hard sandstone. The mountain was quite 
bare, and entirely composed of it, I found inscribed upon it 
several Greek and Arabic niames, and also some Koptic ch^ 
meters, which showed that this place had been visited for cen- 
turies. At noon we reached the part of these mountains called 
Nakous. There, at the foot of the ridge, we beheld an iso- 
lated peaked rock. Upon two sides this mountain presented 
two surfaces, so inclined, that the white and slightly adhering 
saud which covers it scarcely supports itself, and slides down 
with the smallest ^notion, or wh^ the burning rays of the 
sun completes the destruction of its feeble cohesion. These 
two sandy declivities are about 150 feet high. They unite 
behind the insulated rock, and forming an acute angle, they 
are covered, like the adjacent siuiaces, with steep rocks^ which 
are mostly composed of a white and friable freestone. 
. ^^ The first sound was heard at an hour and a quarter i^ter 
noon* We cUmbed with great difficulty as £sr as tbe sandy 
ihrclivkya a height of seventy or eighty feet, aix^d we stopped 



imto die vodu wltavir ibe pQgrims ore in the habit of placnif 
tbcMMlveia to li9lett. 

; << Ib ^bmhingf I hetfid tkfe immd frott h^ieath my ka^ei^ 
«id.fhi»fluidbme tbidk ihat the aliding of the sand was thai 
tau«^ and Mt the efbct d£ the somMout motioD. At threat 
oVsloek the sound wa» heard louder^ aad it histad six minutsi^ 
wheBi haying ecaacd for tan minute^ it b^^im a^na. It wafm 
peered to lae to have the greatest analogy to the huBMiihig top; 
II lose and feU like the aonad of an Eohan harp. To aseev« 
tain the trtith of mf discovery^ I climbed with the xktxaoHL 
diffiealty to the b^hesi roeks, and I slid down im fast aa I 
ima\A^ and eadeairoiAfed) with the hdp of ^y hands and feetr 
t» set the sand in motioii. 

, '^ Thia prodaoed an affect so greats and the sand in rollkig 
under flse made so loud a noise^ that the earth seeoaed to tiembk^ 
and I should eartaMy have hts&k afraid, had I been igaonait 
e€ the cauaav 

. ^ Biiihf>w can the motion of the sand produce so stnUng an 
efSsety and whicH im^ I believe)^ observed nowhei^ elieP Doaa 
the iollu^ layer of sand act hke the fiddle-how, whiehj on ba>* 
iagruhhed upon a plate of glass^ laises and distributea into> 
deteKimliate figucea the dust witb whieh the plate is eoveredf 
])oea*the lidb«^nt and fixed layer cf sand perlDrm here thor 
part of th^ plate of glass, and the neighbourk^ rocka that eC 
the soutiding b^idy? Philoaophera must decide this* My^ 
journal dontaina a more d^ailed account of tfik pbenomenoa,, 
a«kd a roa^ draught of the rocks df Nakoua 1 have in mj^ 
mineralogpeid eolleetion. spedmens of the sandstone, as weU. 
^ the moveable sand which is found at this place.^-*-ilamlu 
Ikhe C^rr$^fponiewy Octobar ISlSy p. 8S)9* 

3. JccQUMtqfthe Granite Q$Mrrk&atJU9uan. By the Qonour* 
able C. L. Ikby, and James JVCangleSji Esq. Commanders, 
in the Navy. 

*' ONa our arrival at Assuan, we proee^ed to vittt the ai^ci^t 
^^ranite qosariea in tlie Mighboutfhood. Our principal obj^fti. 
was to^exanune- the column which is there^ and which haa fui^ 
iaaoriptkm in Latin not ^^mi of int^est» Ow guide }c9t| 
hia way at firs|». and toek na tO! aaMJber part x4 the q^aivy^ 



-where we found an immense granite basin, seventeen feet lon^ 
by seven wide, and three deep. It is hewnt out in die ^ougli, 
aiid is li^dTOwer at the bottom than the t6p4> we wei^^at a 
h>ss tb "imagine for What purpose ' such an immense * basitt 
could be intended, titiless it was for a bath. ^ Tllcl whek' of 
tills quarry was highly intcfresting ; here we htfd anoppcatu^ 
nity 6( noticing the manner in which die ancients uised to eiiC 
die "prodigious masstss Which one meets with thfonghoutBgjrpt. 
It appears that, when they wanted to detadi a mass, ifhey cut 
niches in a right line throughout the piece they intended re- 
nioving ; these niches were about two feet apart, five or six 
inches long, and about three deep, by two and a half broad* 
As soon as they were finished the block was separated* by 
some violent blow or concussion. We met in all directions 
specimens of the progress of their work ; some masses were 
biit hialf-detached, others wholly separated ; here we saw an 
obelisk in the rough, and there a column ; the whole wiM an 
interesting scene. The ancient road regularly paved with gra- 
nite is still plainly to be seen, though the sand covers a great 
part ; in the vacandes between the hills are causeways, some 
of considerable length, to connect the elevated parts one with 
the other, and thus keep a communication open with the seve- 
teH quarries, all these roads leading to two principal ones, 
which conduct to Assuan. We now searched for the column 
with the inscriptions, and at last found it. The pillar is small, 
not being more than ten feet in length, by about three feet 
diameter ; the inscription is tolerably perfect. An Arab, ac- 
quainted with Mr Belzoni, told him of it, and it was seen for 
the first time by a traveller last year. As Mr B. had copied- 
the writing, we did not think' it worth while to copy it. Its 
purport is as follows:—* To Jupiter Ammon, Kneephis 
Bona, (the good spirit,) and to Juno the Queen, under whose 
protection is this mountain, in which were discovered nine 
quarries near Philae, during the happy age of the Boman Em- 
pire, under the most pious Bmperors Severus and Caracalla, 
abid ' I and Julia Bomna his august mother ; and 

a vast number of statues, and large columns, were taken out 
of these quarries by Aquila, Prefect of Egypt. * Cksra ma-^ 
gtM aperu^ which Mr Safe int^prets, * under his diYeetiona 



AibMiiM^Hefagifcdiis Ofdb^ tUs sto&c to be eteoted in the 
calead»'«if.Maidk' The'>vttc«it space before Julia Domini 
the mother, is where the name of ^ Geta, the other brother, 
uras erased ; Caracafia having murdered him, ordered his name 
tebe Uoi^ed out of etiirj inscriplioit where it waa inserted. 
lir Salt teMs us that there is one kiatanee of this at Rome, 
vndhehas aset another on aninsoription discovered at the 
ktei esea^^iQii of the Sphinx. I should like to have sent 
•ifae original Latin to you, but as it was not to be got, I must, 
iie coiN«nt with whift I have. You will observe tl:^ inscrip« 
tiola says, that the Bomans discovered the. nine quarries, wM 
A0i Mcy made them. One must therefore infer that they 
w«re &«t wovked by the Egyptians; and as they were so' nvh 
merous, and c{ such magnitude, they must have been of great 
flOBOoq uenoe, and doubtless one of the most reaiote antiquity^ 
I eoirfess I was mueh perplosed to think how the Egyptian^ 
oookl have cut, hollowed out, and polished such immense 
bbeks of the hardest stone, without the use of iron, a metal 
vincdi thi^ are said to be wholly ignorant of ; the niches there* 
iuBe, wUeh I mentioned above, if not with iron, must have 
beencttt widi biasb 

4k Acfxmni qf Hoi Sfrings^ and Volcanic Appearances in tfi^^ 

Himalaya Mountains. .. 

~ In the dgbth Number of tins Joumaly p. ^9, wq pubff 
{isbed a y&j interesting aeoount of the of^earanee of a vol^ 
cano in the Bbnalaya mountains, transmitted to us fay a eoiv 
MHpottdaat in India. In confirmation of this curious £ust> fan 
has sent w- the following extract of a repcnrt ca Keitwons» 
by the CoBunisaioner Jtf r TraiU. 

<^- If volcanic iqipearanoes are ei^er discovered, it will no 
doiibt be in the Himabgra range* A few hot springs^ are to 
be met with in the passes through it The heat of tbenL 
vary* One at JBuddveenaut, where it issues fvcxn the grdiipd, 
diows a beat of 18^ of Fahiwheit. 

The mhabttaats resi^ng at the base of die range in que&< 
tion^stMte that smdce is occasionally seen to risefrom the' ui4 
^rior. The frequent occurrence of earthquakes rend«ifS it 
possible that some volcano ia situated there ; but the jins«c?Sp/ 
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fliMe natove af the iotoiiorrof tbft fiGMakirft nMM «? «c Msdir 
k imposMfak ta laeectaia it« exiitance Iqr adMd inspMifNU 

If. Account qfibA BrcflmO'. Kvgndx * 3y Ca?xaii« ££U)7o«fik 

After nme ineffeotudi «th»ii|it9 to open a powiftci !• the 
soppofied head of the n¥«ff» tibt Doot JEVmce^ or Bvabma Suni 
^Ibe divine wat», or wejl of BraJnoft) ^hidbi it iBPas knovm «•§ 
not lemole, and after aonie unsuo^e^sf ill efibrte to leaeh Iftie 
▼illageB» tH? imake of which was pecQe|Mihle qd thl( 1IN|^ 
b^pbg hilla, a coaiiBunieation wim at Ubit efii»ted vilb the 
Meeaeemee^ of Dillee, a viUege abotttaday'ajoomejfimitte 
left bank, aa well as with the Ganm or TiUa^ tha lioad 1M» 
of the Biahma Kand village^ in whoa8 ecaapaay a.^ioiiNe 
paid ta the reaenrcur on the 4th ef Apiil« Thiacelabcttadm^ 
Bervc^r is on the left bank of the rmr : it is formed bji a jm^ 
jeoting^ rock, which rirna up the xiyer nearij parallal la the 
beak, and forma a good si»d pool, that reoeivce two or ihiae 
small aUs from the hiUs imm^di^lelgr abeffw it. Wtai. 
frc»n the land side, by which it is ^pptoaohedy the laok 
much the appearance of an old Gralhic. ruiiv aad acbasaiahQal 
half way up, which resembles a carved wiadiMi, aoaisla tha^ai^ 
mUitude. At the foot of the rock is a rude stcme seat ; the 
ascent is narrow and choked with jungle ^ half way up fa 
another kind of seat, in a niche or fissure, where offerings are 
Hiadf ; BtiU h^hfr upv from a. t^tialar kdge of ^rociu a.ine 
view is oUained qf die Kund» tb» nver and (ha. noRgbbcanhig 
failb r Acoes&to.the sumaiit,, which leieiahka Gaibifiipimiaclte 
and qpires, ia uttarfy imfmcAicaUa: fthe summit ie mtlod llw 
Peo Barae^ or dwdUng af thadeky% Vfooi Aa reek iba da« 
scent leads across a kind of glen>.ini the bc^tAcaaof wbidxiatho 
faurge veseniior^ to d»e ofqpQsile mainland^ ia the. asceat of 
which is ^ sHiall reservoir ahaiit thoea fed ia diaineteir» whioh 
ia fed by a rill of beajotiCiilly clear wat<tr, and thtti pours ila 
i^orplua into ila mora «taiaii«ei aeigbbour btlowc The leqge 
Euud is about seventy feet ka^ by tihitly f^t wid« 1^ 
sidsa Brahma £uad and Deoi Fasiee». ibe plaaa ia alaa tafmed 
Pnrbut Kathar,. in alhuian ta tha legend of PacaaiireMM haim 

• See this JoumaB, No. riiil p. 302; It Is now certain drtt thisreseiv 
ydat is net the origin olP tbeBfsn^ooieN 
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log opMtd mpaatago far dtt Bnteiapatia,. throtigb dMUUi^ 
with a Uoup ofliia .Kat^lnr 9itwn» The aAvittga laade at 
tbit holy qwl art vorjr wtp^kwiwu» aod natiy ol iIi^m if^ 
iMpiqp^fflile 11^ th(» oidwaiy Hiiid« briikf^ Its <»wla mMl 
MW&. Wkatev^f kickffd, ]» tatcn b> th^ nuni^r, i» ^iqpfM* 
f9(i aooq»t«Ue t» A^ dBitjr^ aad A» Macweeeifei of thk pail of 
Ibe c«M!i»tvy hav# no ^«^ii4ieea in the artide of lipod, eaibq^ 
bea(4«id fwkt «nd^ «very viurieftj ^ flnh and fowl, Tha ^ 
mtora lol^a r«a9rYC«r do nol seem to be numeraua oi; cfnilant 

& iV(^ic« <^ <^ Phoonffk Caves m Jmk QeyVm. By Cap* 

TAIN Lov. 

The pjnranuda) racka of Fhoonga oowpj « liaa of ahMH 
ten niile«» runimir m<^J wrdi and aoiitli«-*«tbe a«tlie» msit 
tmaitf U«a behind the town of Phoonga an the Peninaiilk ; 
the ayiilhem steps about four n^ea fnaa Ae[8ea.8hQrew They 
rifl» from the eea perpendieidarlj to Tairioas haghta between 
SQO and 500 feet. The most majeattc prceent aodiuainar ap* 
peaffaaee ata dittanee, bn^ on appreaebing them, tUb ap* 
pomtee IS UmA wai% to the decratpasitioft of themoelinh 
Ue pai!t% and ihe allerns^ tcddish, graj^or Uniab and whita 
tfrqaee left upon tiM autinee, by the water whkb haa fiitn^ed 
through the xnok, depositing snoh aabstanees aa it held in aoN 
hition. 

Afaont eix feet abo^e high water mail: nma a serifls of na^ 
iwral exoaveftiaiia: the roof is about ten ftet high, fupponed 
b^atahieiitio oehimaa of irmoua shapes, and dimeiifi^ TIm 
sides and compartments of the gvottaca ave nf 
don., ▲djoining to the faage^ of eoEcavmlianB is a lock^ 
ie eompletdbjr parfttraled, and it foims & statdy and ekgnm 
arsh^ ahonb twenty ftet. high^ fvem the ioof of whack dq^iid 
dusters of tlalactites of the most masnire and gmteHpm do. 
eeraptien. The Phoonga, roekaare evidently connected witb^hose 
of Tvang, and as similarfonnatiDna oaonr ks Martdban, it^ sfenin 
likely that the chain extended fbrmerlp up la that pro ft nce b 
IndOssmi, howeffer, granite and^sdnstna are pvesbnuaant 

S{lecfaiena of. the stalaotttesE, and oAer apckmncns df cavbo*. 
naie of Jane framthese c&irea^ hnve been poesental by Geptain 
Low to the Muaemn of the hmA^ Sodeigr of CUotttt& 
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f. Neikc^Ae Cmmncfm »igmt\ Jbdb^iyrm 4lc Algol 
€ipmi^Ae SAfihaner viaim fiver ^^MayUUm ' / 

' The flquall abiifing, we {loflhed up |MWt the sirait, wUob is 
fcrtned by the high reck SagaUMng on the west, and iEliBeib- 
-AMfMgr on Ae eMt. The mer being eoflfimed' raiihefr ifitk 
Impetoosity, and fonns many eddies, especially on tiie west 
side, where it is turned off by the foot of the Si^atfotk* An 
itppearance of an inscription in large characters, on the ftuie ci 
the rock^ offered itself to notice, but on landing it was found 
to arise from a number of small baked and partially gilded 
elEirthen images, so arranged in tables and niches as to look 
like letters : several small Pagodas crown those sharp spires of 
Ae rock which overhang the bed of the river, and greatly add 
to the grandeur of the approadi to this carious plaee. 

The disappointsient in not finding any inscription upon die 
%igat rock was, in some measure, compensated by the disieo- 
irery of a cave to the left of the tables, containing the dimiini^* 
tive gods alluded to. It is two hnndred and forty feet in 
depth, by an average breadth of fifty feet, and the height may 
be rated throughout from twenty^five to thirty feet. It ftmns 
a sort of natural arch, quite unsupported by piUars. The 
took is composed of limestone in various stages, and the cave 
has been formed by the gradual decay of the s^test part. It 
was found to be dry, but the interior quite insuppoiTtable 
above a mimite, owing to the want of a free cviculation of air, 
and to the smell luising from ^e dung of the hrge bats aai 
vampires which here shdter themsdves, and -which lies neariy 
twelve inches thick under tooL 

I Many massive concretions of sparry cat bomate of lime ymte 
dbaervedin.the crevices of the rock, or attached to the odes 
of the cave. The Booddhists of Martaban had ooo^ecrated 
this cave to their religion previons to 'their falling under the 
Burman yoke. Many marble images, plain and gilded, and 
in good preservation, stand in rows on the same phases oa 
wluch they had been arranged perhaps several centuries sinee, 
and several wooden ones, quite decayed by time, lay scattered 
about. Two radier colossal imi^esof the great tcadier. Bud- 
dba^ guard the entrance ; that on the right is of brick, eover* 
ed with stucco, and is in a sitting attitude with the legs eras* 



teivr Jn^ikmcmBi. we .fiid Iki* vmAs a&. the. rAde! yHi-ptafiA 
ecmcipt]i9M.^faidb|)an)dueed)t^ acidpturei to be fqoad'4sifiit»« 
tmndiowiif Indie; mBteed ofdiiawiog ibcdi,.mib e bold heod^ 
iieialit9ie ifirom ; ihe lirii^ loaible, tbose who ^dedioeted this 
ewe^Ued ili ii¥^ geudily peiet«d «id gUded elahiiter inegeBir 
idik^vdo iielihjanQiima& wUh.the .bold oudine ot the roofc^ or: 
li^ f^cMHD^ gnindrar ef . the intenor. In |iu» oountry. oo flitt^ 
^w\\mm$ joxi gcmeSai pUlan edora the plem» or.adddigpuU 
^ iQttie KppcQfu^ to the^rioe of the Bunnao IdoL 

i 

9«. Account of the Floating Island qf Newbury Port. By Mr 
Amos Pjettingall Jun. From Dr Sillimatfs Joymaly No,, 
, xxY. p* 122. 

: That, a few floetiiig .ret<k» tqpofti a pond, shoold eollect .tOb«. 
gcthWy^and adliece with auffidentcempaetnefis to sustain.smallr 
fkfSi^Qi earth- and decayed dimba and plants, and thageby r 
c^diiitnt amall clumps of vegetables moving on the wjater, .ia not: 
8]|i|pmiQg4 but that islandsof any magnitude, should, be found; 
i|ii^s.'Va9raiil; atats, has evar been considiared aaubject of. 
GOMdeiiBible Qiiiiosity* Paasing oy<^ the mythologioal, fietioni 
ef ibe Jbatin^ J>do^9 as founded upon quei^tmable evidence, 
aiid theisla«id of Cbemmis, with those galled the Cyaneftn^ 
vqioctedafr floating, by the less doubtful ta^timony , of Hero- 
dotus, the first of which history gives a pfninute and ciroiwA.; 
silMtial aeioounty are those in Lake Yadimon, ne«MrBomeyj(now 
^llkd h9gQdi^Ba$9aneUQ^) described by Pliny ix^v and S&r^ 
QfMa- . Flinythe youn^^« in the 2ptb Letter of hiaSth Bgpk, 
gives a: Vei?y interesting d^ciriptbn of the 8aa)e,.in which be<^ 
metttipn& the c^ronpstan^ of sheepr wbich» while gri^z^i^im- 
ywroeptil^y fell, upon soip»e jof thesfe is^nds, lying on the bor*. 
ders of the lake, and were carried off by the wind, and borne 
to the opposite shore. It is also asserted by Boethius, that in 
Loch Lomond there were floating islands upon which cattle 
graze. ^A fewismall ones, of the same description, are said ta 
esiist in a lake in the province c^ Bondurtts in America. 

'Ttie island which I am about to describe is situated near- 
ly one mile south of the market-house in NewburypcMrt, about 
two stones^ cast from what is called Old-Town meeting-house, 
in a pond in the rear of the adjoining burying-ground. Its 
Jength averages about 140 feet, and its breadth ISO, contain- 



bkg mmafy half an acre^ tu wahite k tUddy aHiiUM yMk 
dug^wood, alAoagli not a binh of it i» fMiui htymni, ifm Iw 
auta of tiio island, an tkough it iraro a& ancnqr to A* -wmm 
Aat tiimiaiidiB it Tbetfe are upon it sis largo trea% timof 
vUcfai mtaaure ia giitk thraefiMi a«d upirwliv btaidaa aami 
i»l dbfltera 4f vilbw 19660 of MnaU gfOiV!lh TbaaoMoaad 
Ml wiUi tbo islaad. Tho pond is uaualif dry donig tho 
mMamer notrtbtf) and at these b608oii« the iakmd baft iMea^fiNiiMl 
so low that jou would desoeod, percepHifyf m passing to il 
from the dry bed of the pond, I visited it yesterday, and 
ibund it elevated about ei^teen inches above tbe levd of tlie 
{k>nd^s bottom, owing to the rains that have recently faUen. 

The customary rise of the pond in the fall and spring la 
about eight fcet, altboughit bas^ beeft kmnm to riso OmIvo : 
the island p re s er ve s the same demuion abo^w the muStoe^ 
tho water in the diArent periods of ita rise. I haive been told 
t^Jday, by a man of unequivocal verarity, that be haa fbrcad 
a ^pdhf ten feet in lettgtb, down through f he eeatte tit th« vlU 
and, and with this, aa far as he oould extend it irith Ms arai^ 
has beei^ unable to meed with a solid and permanent boUom; * 
He also informed me, that, when the pond was vety higli^ tbeeO' 
large trees standing npon the margin ol the ishmd overhang' 
the water with considerable obliquity, owing^ {»obaldy, to the 
roots being brought to a great degree of tension, and prevent-^ 
ing the extmor part of die island from rising Wtft the eentsi^ 
It is not entirely detached from the bed of the pond, bat seenw 
to be a kmdof a stratimi peeled off from the sohd parts beiow* 
In passing acrose its surfoee, the wh<^ ishind is oonnderaMy 
i^kated , and presente a waving^ appearance, Kke the sea ; yocv 
are toeing conlinaatty to ascend^ as though it were a smtee 
(^flexible ice. 



Ant. IX^^f^IMke reMpeeUng the Vandmm Mrnkq/j or iAa 
Gueoon a face pourpre qf BujgfytL By Fbahcxs Hamxit- 

. T0N,.M.D. F.B^Sw aiidF..A.S» Loud, nod £dia. Com- 
minicttbed by ibe AjuthoK« 

Xhe most common monkey in the vicinity of Point du Galle 
in Ceylon, and therelbrQ called Vanderon, seems to be that 

*w,, ••_*. 

11 
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oalM (OiMMft i Jma p gwf yw by.Buffim; bul the atmo ji 

l^gUy mftof^r^ «» the purple of the faoeiAOiecdiy aocktonUil^ 

•^ lbe<oiiiinaB«oioiif of die lace» hasds^ and eftrt, or naked 

pitfteia Uacb. The {woper dtttingMinhing mark ai the apa^ 

cm JB a triangwlar .white baafd» poinded towards ibe cbui» aad 

teoiad up orer each eyo towards the templd^ So far aa I oIh 

aenred, the minial hae no i^aak-pouchet, at least I have seen 

it often oatkigY without putting anything into its pouches, if 

it has any. The ovowu of the head is brown; the remainder 

of ibe h^4B greyi ecjMsdtig of bbw^ atid white, but in general 

the blaok is by far the moM predominant, exoept ou the nimpi 

battocka, and. tail, which are whitish. The tail is consider^ 

ably loMger than the body and head, or than the hinder lega 

It is qrliddi^cal, awl, allhoogh the hair towards the point b 

very long, it is so thin that it does not form a tuft, like that 

aft dio end of a oow^s tail, although such is said to be the case 

aa the miimal described by Bu^fon. The place, however^ 

where the animal is found, and the name, leave no room to 

doubt that the.animals are the same. It is a mild inoflfeDsiye 

mature not at all so restless and mischievous as mookies usu- 

aUgr are; and move resembles in its manners the black hop 

aroMd ap& It is very impatient of cold. 

•- ' . • • •• 

/Point ob Galle, 

April 3, 1S15. 

Aet. X. — 'Description of a New Safety-Tube for Chemical 
Apparatus.' By James King, Esq. Communicated by 
the Author. 

Sia, 
Tns stnught safety-tube commonly employed in WoolTs ap- 
paratus, and others of that description, cannot be convenientr 
ly ground air4igbt into the bottle^ and must necessarily be 
luted ; and when considerable pressure is required, its length 
must be such as to render it very unwieldy. Besides, when it 
is placed into the first bottle of the series which is only in^ 
tended to collect the condensable part of the product, a quaa- 
tity of liquid must also be introduced^ whicb^ being in the 



besl ]90fesible AhuaMn to be impnguttlpd wkb^tltfe gilsV^MM^r 
abfiopbft ity bat is rendered iiseleBS by the admixtove pl^Smiga 
ittgtedients from the retort Thi» inedove&ieiioe, however^ iir 
ofansted by the fidS^^ttbe of Wdjdier, mhich is alaa dbgeei 
tionable from its neoessarily ddioale constructioii, and its tm* 
niftiiiigeable lengthy ^ven wh^ a moderttte degree of presscim 
aa vequirftd. Various plans ha»B troietk time to ^iine been adopts 
ed to overpome these ineoavenknoes* The ntost stioeessfifl is 
that proposed by the late Dr Marray, who suggested the fb«4 
tnation of a globe on the long leg of eadt^ube of edtmnonica^ 
tmiV a little abo^ their insertion into the bottles. Tbisplan^ 
too, has iu defects. The bent tube cannot with safety \^ 
made to dip among more fluid than is barely sufiiei^itto £H1 
the small globe on its 1^; A greater miiaber of bottles is 
therefore necessary to bring the same quantity of liquid'^ia 
tDontact with the gas. There is also cminderable waste ol <!tlia 
amSatm fluid in the spaces of the bottles not occupied by' ttes 
liqiud; aninci^eased number of bottles mul^ly tfaeluled joints 
and the ri^k of leakage is consequently augmented. ' 

By the use of the safety-tube, at which I have sent 3^u a 
drawing, any degree of pressure mi^ be applied that th^ 
bottles can resist, asd which may be regulated at pleasure 
without altmng its length. Neither is it necessary for its ac- 
tion that the first bottle contun liquid; the othersrmkybe 
filled almost completely ; it may be ground with ease air-tight 
without lute; -it is not liaUe to derangement; is eaidlyad* 
justed ; allows egress of the gas, when necessary, to prevent 
explosion, and ingress of air in the event of a partial vacuum 
being formed at the conclusion of the process. Such are the 
advantages of this little piece of apparatus, the construction 
of which occurred to me some little time ago ; ciild I have 
since, on trial, found it very useful. As I have not seen the 
same on record, I now transmit you this notice, which, 
through the medium of your widely circulated Joumalf may 
be of advantage to the manufacturers of muriatic acid, &c. or 
to the experimental chemists in Europe. I got it made at the 
exten^ve flint-glass manufactory of Messrs Bailey and Com- 
pany, Edinburgh, whose facilities for the manufacture of all 
glass-articles are the best in Scotland. I ought to have writ- 



tm yQ»:thb before I toft- Diiadee in SepteftiberloityliiiDgf 
now on 4 v«ff0ge on bbaid the dap City of Bcfalbuvgh to» 
New Soutii Wales; fram thence yeu may expeet to Imw 
fiNMBEL DM. . IJeave this lett^ wkh the Biidsh Consul,' who i« 
kind enough to forward it to you. 

> A» Plate L Fig.' 9. is aglass tube of d^ form of « q^phdn ; 
the loag leg is ground into the neck of thebotde I. BisacodU 
cal valve opening outwards. . C a metallic wire fixed into die 
moveable plug^ on whtoih thewogfats D, E, or more, maj be 
plaeod, ao;a8 to increase the weight' of the valve, and^th^dbys 
fostiiiin th^ eseape of the gi» when a greater pressure id r^uiredt 
In .the short leg o£ the syphon^haped tube A is formed a valae 
fil|)emng .inwards. F is a bit of tube introduced ti^tiatO'the 
tube A, which is only intended to preserve the moveable^pul 
of. the valve in ks proper podtion. G is anolbar pieceof tiibd 
(^und ai];rtight.intD the tdbe A, and a spacte about half am 
inch is left between the tube F and G, so as to allow the disd 
Hta rise windfall. The inner end of the tube G, and the 
uAdar side o£ the disc H, are ground perfectly. flat, soithit 
wli^ they are in close omtact the upper osifiee of the. tube 
G is air*jtig^t. The upper side of the dise^ or the under mmL 
of the tube F, may be natched. It will be seen from this 
anwBgement that the advantages mentioned in my letter wili 
be realized, i I am. Sir, your most obedient servant. 

Jambs TUxaq*. i 

To Da fiaxwsTBR. 



AsTr 'Xl.'^^ Abstract of the Jaumalqfihe Proceedings of Liet^ 
tenant WUcoXy now engaged in a Survey of the North-eaU 
of Assam. Communicated by a Correspondent ia India. ; 

LiiEUTENAi^T Wilcox proceeded up the Tenga Panee, till, 
haviiig passed the Mora, Tenga, Marbar, and Deesovee, he 
found the stream reduced in breadth to eight or ten yardii, 
and the navigation stopped by numerous trees fallen in and 
across it. Like all the rivers east of Suddeeya, it abounds in 
rapids, and, flrom the great inclination of its bed, the banks. 



S 

llaoiil^ IqWs are not liid>le to muodatiOD. The ivlioki ttmX: 
tlaiottgfa whieh it flowi it fliad to bei%hl]r fwoimibfe <o etd^ 
tivadoiif and was in the time of llie. Sd» JtajlJi tlliidciy^ 
peoplfd. Panictilar names mm -stiU praierfed to eacb benit 
and strong island. 

; Lttttuo and Simicik aie now the onfy irillagifes imtneiiiitely 
on the banks of the nver, near its sottrce in th^ hiUs ii^ « «& 
rfittion fl6uth««a0t frotn Marbar^ Aiookby and JLqttoru^ Uiw 
doing and Lissoo^ whUb were rvmoted h^e irom tfaeiv fomwr ' 
sites^ aftar the Awsamese CBptiyes were fiiroibly libemted teai^ 
]/«ar. The cultiTstkxi is at prsient inanffident tot mjtpf&n ; 
«id some of the Singfiah chieft «re even redbocd to the 
necessity of guiding the plough with their own handC A 
nearly hnpenetiable tree jungle eitencbs without int<^rOption« 
'The aoil is loam with pebbles. Near a low pao^ o£ the Duedani 
fiilliy wadicd by the river^ is found a pecuUar bhttk day^ OMV 
tak to potters* 

During an excursbn to the Meeseemee Hiifai^ I reeeived 
the inclination whioh has enabled me to traoe a route to tho 
^ Lama^ country. I remained three deys confined by stOfflsy 
weather at Thethong> a village of throe or four houses^ sttuaited 
near the cnest of a hill| whidi is climbed with great hdbotir^ 
SBid high enough to afford a view of sev^ty or eighty aMlea 
to the extremity ef the vale across the great rivsr. It WM 
my purpose to visit the Taeen chiefs village (the third on the 
route) to gather information, and to examine a hill pM te c W i g 
fine garnets and large cubes of iron pyrites^ but I was pre- 
vented from proceeding by the heavy rains. The Meesa^lne^ 
sometimes reach Taeen Gong from Cfaalla in one day, by a 
path passing the Brahma Eund, and skirting the rocks on the 
diver's edgf ; but, when carrying a had, tbey are oUiged to 
mAe the circuit; and for men of the plains this path is said 
to be too diffienlt 

Sitti, aa the frontier of the Lama country, is but ^b| 
days'* journey beyond Taeen, and one day on this side of the 
point of conflux of the Tulooka and Tulooding, the north 
and east branches forming the Burrumpooter. 

Having crossed the river by a cane suspenaicm-bridge at 
Taeen, dbe worst part of the road is passed, and thence cattle 
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may trai^l by a circuitous path without difficulty. Bameyah, 
the seventh stage by the ordinary road, is on an immense hill, 
pertly ascended with the aid of ropes. 

Prknhso, a Meeseemee Gam, was my chief informant. He 
has repeatedly made the journey, and even acquired a respec- 
taUe knowledge of the Thibet language. From his descrip- 
tion ^^ Lama Des^ is a remote hilly part of a fine plain conn- 
try, spreading in the north from east to west, studded with 
stone built towns, and intersected with rivers, which have their 
courses towards other regions. He had travelled farther 
than his brother merchants, and had visited the towns here 
enumerated, * the list of which I procured for comparison 
with Du Haiders maps. The Taishoo, of less magnitude than 
the.Burrampooter, is the largest river he had seen ; its course 
he knew nothing of. The Tulooka branch of the Burram- 
pooter is the smaller, and its water is impure; it skirts the 
hills, which run off northward,' and its banks are thinly 
peofrfed. The Talooding' has villages on both banks, its 
source is in a snowy mountain, (the Sliana Debars country «) 
whence on the opp<^ite side issues the Irrawaddy. 

The Meeseemees purchase large copper vessels, pipes for 
smoking, straight swords, dyed wooHens, beads, rock-salt, and 
chowr^tailed cows, for which they give musk, various skins, 
a bitter medicinal root, some iv(»ry, &c. They formerly took 
slaves captured in Assam. The Jamees (Chinese) trade with 
the Lamas, carrying away grain on horses. On the smoking^ 
pipes I have observed the Chinese character neatly engraved. 
The swords and beads are probably also manufactured by 
them. The houses of the Meeseemee villages which I visited 
are built longitudinally on the face of the hill, the rafters of 
idle floor resting on the rock, and having their outer ends sup- 
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ported on posts, thus forming a spacious ground floor, wfaidi 
is given up to hogs and fowls. 

The Meeseemees feed on Indian com, and a small gniiii 
termed l>ubissia ; they also cultivate in small quantities a fine 
white rice. They wear a thick coarse cloth of cotton, but 
have no idea of either shaping, or sewing together a garment; 
and all their better articles of clothing are from Thibet or 

from Assam. 

They work rudely in iron and brass. They are exioeasively 
dirty, not being at all in the habit, I understood, of using 
water for ablution. 

The men of rank (wealth) have stalled up for eating tlie 
chowr-tailed ox of Thibet, their own hill cattle Mithoous, hogs, 
and small cattle of Assam, procured in barter for copper. 
Young dogs are also esteemed. A continual round of feasting 
is kept up by the chiefs, each slaying a beast every ten or 
twelve days, and inviting his neighbours. They Uacken, and 
hang in rows to ornament the interior of their houses, the 
$kulls of those slain in battle ; and on the death <rf the head of 
a family, these trophies of his last wealth are heaped upon his 
grave, and enclosed in with stakes. 

A deep soil covered the hill, and the strata could not be ob«- 
served. I found fragments of gneiss near the summit ; and 
in the water-ways and nullahs, below a variety of standstonea, 
quartz, rock, and a porphyry, having felspar imbedded. The 
hills are clothed with noble forest trees and some brushwood. 
It is said that the fir is found in plenty on the Deebong, 
also on the Langtan range. I have not met with it. 

The south-eastern portion of the Langton snowy moun- 
tains is occasionally visible from Suddeeya ; and I have taken 
bearings on some of the peaks, but their immense dtstaaee 
and their direction preclude the possibility of ascertaimng 
their exact position by means of any base hitherto measured. 
After the south-easterly bend, in which the range nearly 
reaches the Irrawaddy, it turns again to the south, an4 is the 
Koongmoongboom of the Singfohs, running parallel with that 

river nearly to Rhanmoh. 

Bor Khamtee is a province of Moonkong, (Magnon,) and, 
while governed by a native Rajah, pays tribute to the Burh^ 
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man Phokiin al that pkoe* It is accesuble ttom tbeaouth by 
the banks of the Irrawaddy, but the mer cannot be navigate 
ed so high. A range of snowy mountains divides it oa the 
north frmn the Lamaa ; on the east from part of China. The 
Khunoong Meeseemees, inhabitants of the range, trade with 
both countries. They find large quantiUes of silver in the 
north-east, apA iron in the south-east parts of their mountains. 

The SIhunoongs manufacture the C Khamtee^) das, held 
here in high estimation. 

Some very remarkable sculpture is spoken of as existing on 
the banks of the Irrawaddy, partly immersed in the water. 
It consists of a cow and calf, and a canoe, too-well executed 
to be attributed even to the Chinese, who are considered great 
artists. 

Tradidon saya the Ehamtees, as well as the ancient con- 
querors of Assam, are from that part of Sham, situated east, 
or south-east of M oguon. 

I haTe little information to throw light on the nature of the 
country north-east beyond the snowy ranges, but conjecture 
that the dbtance to the l4una country is rather less in that 
direction than by the route of the Burumpooter. I under- 
stand that Meeseemces, situated on the heads of the Deebong, 
traffic with that country, as well as other tribes of their nu- 
merous and scattered race on the left bank of the Deehong. 

With r^ard to the source of this great branch of the Lohit, 
I have lately received informadon from the Bor Abors, con- 
fidentiy given, that it is from the west, and that a lake 
through, or from which it issues gives rise to the Soobunsbee- 
ree iJso. It is nevertheless asserted, that, in the north-wester- 
ly route to the Lama country, the Deehong is crossed from 
east to west at the twelfth stage and left 

I have received also from the Abors a singular account of 
an immense river running from east to west, and having no 
connection with the Deebong. It is luckily distant but five days' 
journey from their first villages ; and therefore, if I am success- 
ful in negotiating with them, the foundation of this story may 
be traced ; but it appears to me a doubtful version of a vague 
tale current amongst the Assamese, which is frequently told 
with many circumstances of wonder and exaggeration, of a 
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broad river rolling with an impetuous course beyond tl^. 
mountains north of the whole Abor and Meeseemee countries, 
and named the Sree Lohit ; but my Meeseemee informants and 
the Laory Gohoyn, a Kfaamtee of extensive acquaintance with 
their chiefs and knowledge of their traditions, have not pre- 
tended that any such river exists. The Sree Lohit is only 
Tcnawn in Assam as a river crossed by the descendants of 
Koonling and Koonlace in their progress to assume the sove- 
reignty of Assam, near the Moongree Moongram Hills, which 
are always placed in the direction of, or rather beyond Ma- 
geron. It is probably the Irrawaddy. 

We cannot refuse credit to the assertion of both Khamtees 
and Meeseemees, that the Irrawaddy rises in the neighbour- 
hood of the heads of the Burrumpooter. 

I am not aware whether it is the opinion of the Pundits of 
Hindoostan, that the Burrumpooter has its rise in the Lake 
Munsorowar, but having had the Shastra Trita Koomoodee 
examined, I find it therein stated, that the Dikurubakhinee, 
or copper temple east of Suddeeya, is on its north bank. 

On the 29th March, I took with great care a section of the 
Burrumpooter opposite the station of Suddeeya, which gave 
the discbarge 33,900 feet per second. On the following day 
I took with equal care a section of the great river below the 
junction, considering that accuracy would be more easily at- 
tainable in a convenient spot here, than by attempting to 
measure the several rapid streams of the Deebong. The result 
was a discharge of 120,^0 feet per second, deducting the 
value of the Burrumpooter, and 12,000 feet assumed as the 
outside discharge of the Deebong, we have 74,800 per se- 
coud for the discharge of the large branch. The river bad 
risen at the time a few feet above the level of the cold season. 



Abt. XII.— iVo/w?« of the Barometrical Measurements of 
Vesuvius^ and the New Cone which was formed in the 
Eruption of February 1 822, taken by the JRight Hon. 
the Eaul ef Minto. 

The recent changes which have taken place in the form and 
altitude of Mount Vesuvius, and the importance which is now 
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attached by the philosophical geologist to the study of the 
volcanic phenomena, ^ve a peculiar value to accurate deter- 
minations of the height of this interesting mountain. 

The formation of a new cone no less than 200 feet high in 
the eruption of February 1823 is a most remarkable fact in 
the natural history of this mountain ; and as it was entirely 
carried away by the eruption in October of the same year, * 
It is fortunate for science that the particulars respecting its 
position and its altitude have been so well ascertained. 

Under these circumstances, our readers cannot fail to pai> 
take in our gratification in perusing the following account of 
the barometrical observations made by the Earl of Minto, 
which he has, at our request, permitted us. to use. 

Barometrical Measurement of Vesuvius^ l^th March 1822. 

H. M. Station. B. A. D. 

A» M. Inch. 

10 30 Naples, in my room, 21 feet above 

the sea, • - 30*554 10*.6 H^S 

P.M. 

1 SO Hermitage of St Salvadore on Ve* 

suvius, • . 28.436 13 .5 11 .5 

4 20 4| feet below the old Palo summit 

of Vesuvius, - 26.405 9.1 8. 

5 S5 Hermitage of St Salvadore on Ve- 

suvius, . 28.4S5 11 .6 11 .4 

6 Hermitage of St Salvadore on Ve* 

suvius, . 28.433 11 . 10 .5 

9 15 Naples, in my room, 21 feet above 

the sea, - - 30.524 16 .5 12 .1 

The above observations were made with an excellent baro- 
meter of old Cary^s. On the same day I measured the new 
cone formed by the eruption of February 1822. But on ac- 
count of the intense heat and acid exhalations from the crater, 
I could not venture to employ the same instrument, and was 
obliged to use an Englefield barometer, made by Gourdon of 

* This eruption blew the whole suminit of the mountain into the air^ 
and replaced the convex plane which formed that summit, by a vast chasm 
or crater» nearly a mile in diameter, and dOO foot deep. See p. 14. 
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Geneva, which gave the fcdlowing otwerratioiit. Its cBvirion 
is also in English inches and decimals. 

B. A. a 

P.M. Inch. 

8 30 Edge of the crater from whence the 

lava flowed in the eruption 1822, 26.424 16*.2 8^5 
Summit of the new cone formed by 

that eruption, - 26.290 19. 5 8. 5 

4 Four feet below the old Palo summit, 26.476 17. 8. 
4 10 Four feet below the old Palo summit, 26.440 9. 8. 

N. B. This barometer of Gourdon^s requires that a correc- 
tion of :g\ should be added to the differences, or to the re- 
sults calculated, the capacity of the tube being to that of the 
cistern as 1 to 53. 

B = barometer in English inches and decimals. 
A = temperature of mercury, centigrade. 
D = temperature of air, centigrade. 
DaniePs hygrometer observed at Naples at 10 h. 80 ni, a. x. 
gave temperature of air = 58"" Fahrenheit Dew-point = 38® 
Fahrenheit. 

nth March 1829 continued. 
Adieus Sympiezometer observed at Naples. 

h. m. h. in. h. m. h. m. h. m. 

At 10 A.M. 11 20a.m. 1 20p.m. 6 5p.m. 10 p.m. 
30.7S 30.70 30.66 80.68 30.66. 

I'Jth March. 
Temperature of the air at Naples at 1 h. 20 m. p. m. = 17^.7 
centigrade. 

\9th April 1823. 

Hour. 

h. m. B. A. D. 

A. M. locb- 

7 25 Naples, at my house, twenty-one 

feet above the sea, - 30.200 17^.7 

8 SO Naples, do. do. 30.202 18 .8 17''. 
10 40 Portici, three feet above the sea, 30.246 24 .5 17 .8 
10 60 Portici, do. do. 8a238 21 ,6 17 J& 

P.M. 

12 45 Hermitage of St Salvadore on Ve« 

suvius, * 28 178 18 6 17 .8 
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F* M. f B« A. D^ 

Inch. 

2 40 Three feet bdow the old Palo sum* 

mil of Vesuvius, - 26.198 16^.8 18^8 

8 15 Do. do. do. 26.190 16 .8*18 . 

8 35 Do. do. do. 26.187 15 .8 13 .8 

4 45 Do. do. do. 26.175 13 . 11 .5 

5 55 Hermitage of St Salvadore on Ve- 

suvius, . - 28.158 17 . 16 .2 

9 80 Naples, at my house, twenty-one 

feet above the sea, - 30.192 18 .8 16 M 

10 30 Naples, do. do. 30.191 18-.6 16 . 

11 45 Naples, do. do. 30.193 18 . 
DaniePs hygrometer observed at Naples at 8 h. 80 m. a. m. 

gave temperature of air = 62.8. Dew-point = 50. 

Sympiezometer and Thermometer observed at Naples. 



h. n. 


h m. 


h. ID. 


Ikm. 


h. m. 


h. m. 


Hour» * 7 ▲. M. 


8 30 


9 26 


11 


6 6 r.u. 


10 SO 


Synpiezometar^ 30.34 


30.36 


30.38 


30.36 


3034 


30.36 


Themiometer^ 


6S.8- 


64. 


68. 


68. 


61. 



When I was formerly at Naples in 1817, what I call the 
Old Pah Summit was the most elevated 'part of the great cone 
of Vesuvius, upon which a post had been erected, from whence 
it derived its name of Palo. Upon my return in 1822, I 
found this summit unchanged, and the pile of stones in 
which the post had been planted remained as I had seen it in 
1817. But it was no longer the highest part of the moun- 
tain, the late eruptions having raised a cone of greater height 
by its side. As the Palo, however, appeared less liable to 
change than any other part of the summit of the great cone, 
and also because the soil there was cool, and the situation con- 
venient, I selected it for my upper station, thinking, that, if 
the elevation of the Palo summit above the sea was accurately 
known, we should have obtained a fixed point, to which the 
frequent changes in its neighbourhood could easily be re^ 
ferred. 

The summit of the new conej the height of which above 

* The temperature of the mercury is uncertain in this observation. 
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the Palo I measured od the 17th March, was a very narrow 
ridge, scarcely affording us sufficient footing to stand upon, 
being all that remained of a small cone thrown up by the 
eruption of February 1822, immediately over the crater from 
which tlie lava issued on that occasion ; for in that eruption 
the lava did not burst through the side, but overflowed from 
the crater itself. 

The following are the heights as estimated by me :-^ 

Feet. 
The Hermitage of St Salvadore above the sea, - 1963 
Palo suigmit of Vesuvius above the Hermitage, - 2000 

Palo summit of Vesuvius above the sea, - • 8963 

N.B.-— This was the height of Vesuvius above the sea 

in 1817. 

Edge of the crater from whence the lava flowed in Fe- 
bruary 1822, above the Palo summit, - - 45 

Summit of the New Cone, or ridge, above the edge of the 
, crater, - - . . . 157 

Highest point of Vesuvius in March and April 1822, 4^1 /*^ 
above the sea, - - , . 

The mountain had therefore added SOS feet to its height 
since I had seen it in 1817. But, as a great part of the ridge 
which I have called the New Cone was composed of loose 
materials, I have no doubt that it must have crumbled down 
considerably since 1 measured it in 1822. 

In 1817 I also made two barometrical measurements of 
Vesuvius in company with the late Mr Playfair and his 
nephew ; but as our observations were only made in ascend- 
ing, and from various accidents could not be repeated in our 
descent, I have not referred to them, although they agree 
within a few feet with these observations of 1822, which were 
made under much more favourable circumstances, and with 
every attention to insure their accuracy. 

Uivro, 6th JprU IS^. 
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Art. XIII. — Acanmt of the Habits of the Sea Elephant. ^ 

By M. Pebon. 

King'*s Island abounds with sea elephants, (Phoca proboad- 
dea,J particularly a bay where the vessel Le Geographe cast an- 
chor, and which is called the Bay of Elephants. This ^gantic 
animal is from twenty to twenty-five, and even thirty feet in 
length, and fifteen and eighteen feet in circumference. The 
knale is distinguished by a prolongation of the nostril, which 
is pendulous and fiat when in a state of repose ; but when the 
animal is irritated, it assumes a tubular form when it wishes 
to attack or to defend. The length of this organ is about one 
foot. These animals are known only in the southern hemi- 
sphere, where they inhabit a zone of 20® from 35® to 66® of 
latitude. Equally averse to heat and to cold in summer and 
winter, they emigrate to those countries where the temperature 
suits them. They move in large herds, and frequent particu- 
lar seas in preference to others of the same latitude and tem- 
perature ; and there are many extensive shores where they are 
perfectly unknown. In the middle of June they leave the 
south, and swim to the north. It is then that they resort to 
King's Island. " About a month after their arrival the fe- 
males begin to bring forth their young. Assembled altoge- 
ther upon a particular point of the sea-shore, they are sur- 
rounded by the males, who do not allow them to return again 
to the sea, nor do the males themselves return to it not only 
when the females are delivered of their young, but even during 
the whole period of the suckling. Whenever the mothers at- 
tempt to leave their young ones, the males bite them, and 
force them back. The time of their delivery does not last 
more than five or six minutes, during which the females ap- 
pear to suffer a great deal, and at certain times they cry in the 
most dismal manner. During this painful operation the males, 
extended all round them, look on with perfect incKfference.'* 
The suckUng, which lasts seven or eight weeks, is a period 

* From an Analysis of Freycinet's " Voyage de Deeouverie aux ferret 
Australes, from 1800—1804/' in .the Jlevtie Enyclopediqtu for January 
1827, a penodical work of great merit, which cannot be too strongly re- 
commended. 
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of fasting both for father and mother. The growth (tf the 
nursling is vety rapid, and is promoted entirely at the ex. 
pence of the mother, who TisiHy grows leaner. " They 
have even been seen to die, but it is di£Scult to say whe- 
ther they bad sunk from exhaustion, or some particular ill- 
ness had caused their deaths.^ When the young ones ap- 
pear strong enough they lead them to the sea. The herd 
swim in regular order, and if any little one lingers behind, it 
is immediately seized and bit, and brought back to its famUy. 
This exercise continues for three weeks, during which time 
the males and the females recruit their strength which had 
been exhausted by their long abstinence ; the little ones grow 
accustomed to the food which is to support them all their 
lives, and the whole family return to the diore. 

Then the bloody battles begin between the males disputing 
for the possession of the females. All their friendships are 
broken, until the conquerors have made their choice, and left 
to their rivals the females they have rejected. These fero- 
cious amours of the sea elephant do not indicate a high degree 
of instinct, although, in their ordinary state, these animals are 
of social habits, and live together in large herds, watch in 
turn for the common safety, and appear even to be capable 
of a sort of education. The cry of the female and of the 
young male is something like the bellowing of a vigorous 
ox, but in the full grown males, the tubular prolongation of 
the nostril produces such a modulation of the voice, that the 
cry of the latter has a great resemblance to the noise which a 
man makes when he is gargling. This hoarse and singular 
cry is heard at a great distance ; it has something wild and 
singular in it, and frequently, when in the middle of the tem^ 
pestuous nights we were awakened out of our sleep by the 
confused bowlings of great numbers of these colossal animals 
which covered the shore in the neighbourhood of our tents, 
we could scarcely help feeling a sensation of fear, which no- 
thing but the certainty of ihe real weakness of the animal 
could dispel. 

Although these animals herd together, they have in no in- 
stance been seen to defend one another; probaUy this arises 
from the slowness of their motions, which renders each indi- 
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vidnal incapable of imstiiig an enemy active and prorided 
with means of defence. The whole species are extremely 
gentle ; but the females are particularly remarkable for this 
quality* They oppose nothing but their tears to the attack 
of the hunters, and to the brutality of the males. 

The English fishermen calculate that the sea elephants live 
about thirty years. They find every year great numbers dead 
from old age or disease. The storms frequently dash them 
against the rocks. Our naturalists were witness to a wreck of 
this sort one night, when Le Geographe lost her anchors and 
her sloop, and encountered the greatest perils. 

Other dangers attend them at the bottom of the sea. Upon 
some occasions the fishermen report they have seen them un- 
expectedly come from the bosom of the deep, apparently much 
frightened, and many of them covered with enormous wounds* 
They lose a great quantity of blood, and their terror and their 
wounds prove evidently that they have been chased by one, 
or several most formidable enemies. What can these terrible 
adversaries be? The fishermen unanimously agree that no 
known animal could inflict wounds so large and ^ deep. 
They can only suppose that these monsters live far from the 
shore, and dwell in the depths of the sea, as they have never 
been able to discover the smallest trace of them. 

They add, that they have no doubt it is to preserve their 
young from these enemies that the trumpet-seal hinders them 
with so much anxiety from going far from the shore, or to 
dive too deep, as we have often observed. 



Abt. "KlY ^^^Magneticdl Observations on the Variation and 
Dip of the NeecUey made during the Voyage of the CoquUle 
Jrom Toulon to Port JacJcson^ in 18S2, 3, and 4. By M. 
DuFEBBEY, Commander of the Expedition. Communicated 
by Sib Thomas Maxdouoall Bbisbane, E. C. B. F. R. S. 
London and Edinburgh. (Concluded from No. xji. p. S57.) 

Thk following observations on the variation and dip of the 
needle were made in the voyage from Bayia to Tahiti, one 
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of the Soeiety*8 Isles, from the t4th March to the Slst AfMiI 
1823. 

Lat Long. Variatioi]. Dip. 
6<» 18' 0' S. 83° 26' 45" W. 10* 48' Mi N.E. — 0« 51'.S 

7 S9 54 84 52 21 10 47 48 — 3 50.7 

18 8 52 47 89 45 8 10 •*- 27 ^A 

17 36 12 102 8 40 7 6 12 —27 14 

17 16 29 105 57 45 6 15 42 —27 46.9 
16 51 113 23 54 5 23 —27 S9.8 
16 51 122 59 45 5 38 —27 35.8 
16 52 22 129 37 45 5 50 —27 4217 

18 38 41 135 25 15 4 51 42 —30 12.5 

At Matavai, in the north of the Isle of Tahiti, in May 
1823, and in lat. 17^ 2^ 35*^ S. and lat. 149^ m 15" W. the ra- 
nation was 6° 40' 24^' N.E. and the dip — ^0« i',8. 

At Bozabora, to which the expedition went from Tahiti, the 
latitude of the observatory was 16^ 80' T S., the long. 161® 
4T 24^' W. and the variation 6^ 21' 22" N.E. 

In the voyage from Bozabora to Port Praslin, in New Ire- 
land, the following observations were taken. 





Lat 


Long. 




Variation. 




Dip. 


19*» 


18' 0*'S. 


170** 21' 45" 


w. 


10' 19' 0" 


N.E 


.— 37" 18'.2 


22 


35 39 


176 &S 15 




8 24 30 




— 40 57«5 


20 


42 


168 9 45 


E. 


8 47 




— 40 45.2 


12 


3 


162 50 45 




10 21 




— 24 29.7 


10 


22 


159 54 45 




7 12 




— 25 34,4 


7 


50 


154 34 45 




7 38 54 




— 21 55.9 


5 


16 40 


151 8 45 




6 36 24 




—20 8.2 



At Fort Praslin in August 1823» the definitive variation 
was 6° 48' 27" N.E. and the mean dip of all the needles— 20^ 
4r.7. The lonptude of the observatory was 147^ 8' 16" W. 
and its lat. 4° SC 37".8 S. 

The following observations were made in the passage from 
Port Praslin to Offak. 





Lat. 


Long, 




Variation. 


Dip. 


3« 


27' 40" S. 


146^ 13' 26" E. 


5« 


0' 0"N.E 


— 17^ 28'.1 


3 


5 


146 26 35 


5 


12 


— 17 57.1 


1 


37 16 


135 35 19 


2 


10 


— 16 16.6 





18 


133 49 45 


2 





— 12 41.5 





4 36 N. 


131 26 45 


1 





— 12 21.1 





2 30 


128 51 45 


2 


50 


— 13 50.4 
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At Ofiak, on the north coast of Waigiou, in lattg. IHB" V 
50" £. and lat. (P 1' 59^' S. the definitive variation was P l'^ 
W, and the mean dip «— 13^ 41'.6 in September 18^3. 

At Cayeli, on Bouzu» one of the Mc^cea Isles, in long. 
1«2*» 2V 41" E. and lat. 8^ 21' ^ S. the variation was 0° 31' 
48" N.E. and the dip — 20° 8' *'. 

At Amboyna, one of the Molucca Isles, in October 18S3,. 
and in long. ISS"" 25^ 43' £. and lat 8° 41' 41'' S. the varia- 
tion was 0^ W 2r N. E. and the mean dip — 9Xf 32'.3. 

During the passage from Amboyna to Fort Jackson, the 
following observations were taken. 

Lat Long. Variation. Dip. 

IS** SO' 63* S. 108^ «3' 35* E. 10** 0' N. E. —37'' 53'.3 

24 34 29 91 18 18 

46 8 136 54 45 

43 44 146 39 45 

At Fort Macquarie, in Sydney, New South Wales, in lat. 
38^ 6V 41% the variation was 8^ 55' ST' N. E., and the mean 
inclination— 62° 17^4. The variation obtained by Sir Thomas 
Brisbane's needle was 9° 8' 8'' N. £. and the mean of the two 

M. Duperrey made the following observations on the mag» 
netic intensity with a needle five decimetres long. 

In September 18^3, at Offak, on the north side of Waigiou, 
under the equator, the needle performed ten oscillations in 
189".62 of time. 

At Port Jackson in January 1824, ten oscillations were 
performed in 165''. 443. 

The same needle observed in March 18S3, at Bayta, on 
the coast of Peru ; and at a small distance from the equator, 
gave the same results as at OfTak. 



10 


— 52 58 


10 


— 73 8.2 


10 


— 70 25.7 



\ XV.— -Oti the Remckrkable Comet which revolves within 
the Orbit of Jupiter. * By M. Damoiseau. 

On the evening of the 27th February 1826, M. Biela, resid- 
ing at Josephstadt in Bohemia, observed in Aries a small 

* M. Damoiseau's Memoir was read before the Academy of Scieaces on 
the 9th April 1897. The above abstract is from Le Globe, Avril 14^ 
1827. 
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round mebidosityy wlioee positian he fixed by estimatbiL On 
the day foUomng he was convinced that he bad discovered a 
comet whose nuckns had advanced skice the night before a 
degree to the east, and appeared to have increased in lustre and 
magnitude. He compared the comet with the star/ No. 9S of 
Bode^s Catalogue^ to determine its pomtion. He observed it 
also OR the 3d and the 1 Sth March. 

M. Gambard discovered this comet at Marseilles on the 9th 
March, and continued to observe it on the following days/ 
The news of this discovery having spread, the comet was ob- 
served on the 10th March at Gottingai by M. Harding, at 
Altona by M. Clausen, and successively in all the observa- 
tories of Europe, and in the be^nning of May it disappeared. 
By calculating the first observations on the hypothesis of a 
parabolic orbit, it was evident that the elements of the new 
comet had a great resemblance to those of 177S and 1806. 
The hjrpothesis, however, of this being the same comet, de- 
viated greatly from observation, as it might have been expect- 
ed to do ; but MM. Clausen and Gambard, after some trials, 
have found, without any communication, an ellipse which re- 
presents the observation with such accuracy as to leave no 
doubt of the perfect identity of the three comets. 

M. Damoiseau first gives the ellipse of M. Clausen com- 
puted from M. Biela's observations of the 28th February, M. 
Harding's observations of the 14th March, and M. Clausen^'s 
of the 28th March. He next gives two ellipses calculated by 
M. Gambard, the one for 1826, and the other for 1806. 

He then shows that the diflFerence of some days which ex- 
ists between the observations and the calculations is explained 
by the changes upon the motion of the comet by the action of 
Jupiter, who passed very near it in 1782 and 1799. ' 

This identity being admitted, it is necessary, previous' to 
announcing the next return of the comet, to take into account 
the perturbations due to the action of the planet in the inter- 
val between its passage of the perihelion from 1806 to 1836, 
and in the inter vi^l between its last passage and that of 1832, 
a year which will be remarkable by the reappearance of two 
comets with elliptical orbits and short periods, viz. that of 

Encke and that of Biela. 

u 
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After making the investigations alluded to, M. Damoiseau 
finds, that, by supposing the comet to faarre passed its perihdioD 
in 1826 on March 18th. 9688, its return to its next perihelbn 
will take place in 18S2 on November S7. 4808^ being a period 
oifive years and 1 18 J days. 

Setting out, then, from the elements of 1886, he has com- 
puted, by the aid of the variations with which the calculus has 
furnished him for the actual revolution, the following ele- 
ments: 

Passage of pmbelion 1888, Nov. 37. 4808 
Mean time of Paris, reckoned from midnight, 

Lon^tude of the perihelion, - lOO'^Sff 45' 

Longitude of the ascending node, - 248 12 24 

Indinaticm, • - 13 18 IS 

Eccentridty, - - 0.751748 

Half the greater axis, * - 3.5S688 



In order to assist astronomers in finding this remarkable 

body at its return in 1882, M. Damoiseau has computed the 
following ephemeris. 

MwD Time Distance Distance 

Paria Right Declination of Comet of Comet 

from Midnight. Ascension. North. from Earth, from Sun; 

II. 

18SS, Aug. 4.648 35' 46" SS^' 44' 1.533 1.8S8 

SI. S60 46 50 32 28 1.285 1.657 

Sept. 5. 308 60 35 85 0.990 1.500 

18. 934 76 2 36 49 0.798 1.359 

Oct 1. 291 95 35 36 0.659 1.934 

12. 542 109 12 30 54 0.573 1.127 

22.858 110 50 25 51 0.537 1.038 

Nov. 1. 416 112 1 20 37 0.546 0.969 

10. 403 114 26 15 58 0.586 0.918 

19. 006 118 29 IS 4 0.645 0.888 

27. 415 124 2 8 44 0.715 0.878 
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Aet. Xyh^^Acoouni of the DUcovefy cfan ahnoH entire Ske^ 
kUm of the Foteil Mastodon. * By Jebbmiah Van Rbns- 
SBLAS&, M. D. of New York. 

"ViTs were induced to search for these remains, from having 
seen lately exhibited at the Lyceum of Natural History, a 
tooth, which proved upon examination, to belong to this in- 
teresting genus, and which was said to have been found near 
Long Branch. 

About three miles west of that watering place, is situated 
the farm of Poplar, occupied by William Croxson, Esq. and 
who, nearly six years ago, began to reclaim a marsh about a 
quarter of a mile from the house. This marsh was usually 
covered by about two feet of water, which was much increased, 
however, in wet seasMis. The water was easily drained off, 
when the moisture having evaporated, and the earthy particles 
consolidated, the surface sunk very gradually between two 
and three feet below its former level, except in those places 
where extensive beds of bog-iron-ore had been formed. These 
afforded an opportunity of judging pretty accurately of the 
subsidence of the present surface. 

Last year, in crossing this field, formed by the reclaimed 
marsh, the attention of the proprietor was attracted by some- 
thing sticking out of the ground, which proved to be a tooth. 
He then searched a little, and found part of the head of a 
large animal partially exposed, being covered by grass only. 
With the assistance of a. spade he found other bones, which 
he took iip and had removed to his bouse. 

Visiting New York this spring, he brought with him the 
tooth, which led us to inquire for the remaining pcM'tions of 
the skeleton. 

Mr Croxson had the kindness to conduct us to the spot, 
where we soon found sufficient inducement to dig, and in a 
short time our hopes were fully realized, and our most san- 
guine expectations siu|)assed. In the course of that and the 

• From Dr Silliman's Journal, vol. xi. No. ii. p. 245. For a full ac- 
count of the history of this fossil animal^ see the Edinburgh Encychpcsdia, 
Art. Organic Rkmains^ vol. xv. p. 7S1. 
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following dajT) we recovered all the bones of the skeleton tbal 
Mr C. had Left, with the excepcioni of two or three unimport* 
^t boD^ of a foot-^unimportant, because we have the oor* 
pespondiiig bones of the other foot. We now possess very 
nearly a perfeet skeleton from this locality, viz.**-^ 

The head much injured, and without tasks, but with two 
teeth. 

Twenty^two vertebrae, more or less perfect, commencing 
with the atlas, and terminating wi^ the os sacrum. 

£leven ribs nearly perfect, and many imperfect 

Two cIliviculaB. 

Two scapulae. 

Half of die pelvis perfeet. 

The bones of the extremities, with the exception of three 
small bones of the right foot, viz.««i 

OftJieJbre extremities. OftTie hind extremities. 

Two ossa humeri. Two ossa femoris. 



Two radii. 


. Two patellae. 






Two ulnae. 


Two tibiae. 






Sixteen carpal, and 


Two fibulae. 






Ten metacarpal bones. 


Fourteen tarsal. 


and 




Twenty-eight phalanges. 


Ten metatarsal bones 
Four sessamoidea. 


• 


Recapitulation. 






Of the trunk. 








Vertebrae, 


- 


S2 




Ribs, 


. 


11 




Pelvis, 


- 










i^*— 1 


-35 


Of the fore extremities, 






64 


Of the hind. 






59 



158 
Part of the head and two teeth. 

It is to be observed that our skeleton was found much 
nearer to the ocean than any yet discovered, and is perhaps 
to be considered as one of. the most perfect that we possess of 
that immense animal. The bones near the surface of the 
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field, and within the influence of frost, have all suffered more 
or less ; hut as we proceeded down, they became more sounds 
and the bones of the legs and feet are perfectly solid, and in 
excellent preservation. Many of them had small quantities 
of the phosphates of iron, and of lime, and small crystals of 
sulphate of lime adhering to them. 

ItspoHtioHy corresponding with that of the skeleton found on 
the Wabash^ was vertical^ the feet resting on a stratum of sand 
and gravel, (mostly retted quartz,) and the head to the west- 
south-west. . There is every reason for supposing that the ani- 
mal was mired in that situation, but at what period we have 
no data even to conjecture. But we have authority for be- 
lieving that the mastodon was one of the last animals that has 
become extinct. Zoologists, particularly zoological geologists, 
consider the doctrine as established, that the successive gene- 
rations of organized beings that have dwelt upon the exterior 
of our globe differ from the present generations, in propor- 
tion as their remains are more or less distant from the present 
surface ; or, in other words, as the time in which they existed 
is remote from the pr^ent day. Now, according to this, the 
mastodon diiSers but little from some one of the living genera- 
tions, (which we know to be the case,) and the deduction is 
fair, that if the living animal be not found, of which there 
seems now very little probability, its race has not long since 
perished, comparatively speaking. This conclusion is con- 
firmed in my own mind by our researches after these very in- 
teresting remains. 

Immediately under the surface, we found bog-iron-ore 
loosely disseminated ; in other places in the field it existed in 
abundance. A soft, black, damp earth, containing vegetable 
fibres, (what the Germans call geest,) continued down four 
feet from the surface. Beneath this we found a yellowish 
day, tinged perhaps from animal decomposition. Below, thin 
and alternate layers of sand and black earth continued, until 
we met a small stratum of rolled quartz pebbles covering sand, 
on which rested the feet of the animal, about eight and a half 
feet below the surface. These layers resemble those occurring 
frequently in Europe, and compose the greater part of our 
sea-coast, from Long Island to the Mississippi. They form 
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part of the newer or tertiary formations^ and are evidences of 
die last geological changes that the surface of our globe has 
experience, always excepUng volcanic and alluvial still in 
daily operation. 

Of the genus mastodon there are two distinct species, viz. 
the M. giganieum^ and the if . angusHdenSy distinguished, as 
the names imply, by the size and by the configuration of the 
teeth. Our animal belongs to the former species, of which 
portions of many individuals have been found on our conti- 
nent, and a few complaratively in Europe. The beauty and 
value of these organic remains induced us to present them to 
the Lyceum of Natural History of New York ; and we have 
the satisfaction of knowing that they constitute an important 
addition to the fine collection of fossils in the cabinet of that 
valuable institution. 



Art. 'KNll.'-^Observations on the Minimum and Maximum 
* of the Barometer^ made during a period of twenty-nine 
years at Matmanger^ and USensvang in Norway. By Pro- 
vost Hertzberg of Ullensvang. * 

The following series of valuable observations of the minimum 
and maximum of the barometer were taken by Mr Hertzberg, 
Provost of Hardanger, and Pastor of Kingsverig, in Norway, 
in the diocese pf Bergen. - They include a period of twenty- 
nine years, from 1798 to 1827. From 1798 to 1807, thd ob- 
servations were made at Malmanger, in the diocese of Bergen, 
in lat 60^ north, and at the height of 66 Rhinland feet above 
the level of the sea. From 1807 to 1827, the observations 
were made at Ullensvang, in the same diocese, in the latitude 
of 60^ 19", and at the height of 32 Rhinland feet above the 
level of the sea. The height of the barometer, which is given 
in French feet, is reduced to the temperature of 0° of Reau^ 
mur^s scale. The temperature in Reaumur^s scale is added, 
and also the state of the weather. 

* This excellent observer has also communicated to us a raluaUe set 
of hourly observations made at Ullensvang on the 15th January 1887. — Ed. 
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1 



Year. 


Sarom. rp. 
Miaim. ^^*'™- 


WfAther. 


1798,Noi9.27. 


26 8 4 +12*5 


Rain and itorm from S. W. 


1799, Apr. 11. 


27 I 7 


+ 10 


Do. and calm. 


1800, Nov. 26. 


26 8 


+ 4 


Da and stornt from 8. B. 


1801, Jao. 5. 


26 7 3 


+ 8 


Do. and stonn Anai &W. 


1802, Dec. 10. 


26 8 


+ 6 


Sbover, and strong S. W. windt 


1803, Feb. 15. 


26 6 


«. 2 


Snow 10 inches. Storm from 8E. 


1804,M«f.3t. 


27 3 


+ i . 


R^ins. Strong wiad fron & : 


1805, Dec 21. 


26 6 


+ 8 


Rain, but calm. 


1806, Dec 15. 


26 3 8 


+ 4 


Rain, great storm. 


1807,Nov.2l. 


2610 6 


+ .4 


Snowy, and calm. 


1808, Jan. 28. 


26 8 4 


+ 1 .6 


Clottdfy. Slight ^AdA fiSBm 8* 


1809,Dte.l8. 


26 8 9 


+ 7 


Rain. Wind stnmg tan 8. ) 
Snow 19 inches. i 


1810, Feb. 25. 


28 ^ 8 


+ 1 .5 


Cakn. 


1811, Jan. 17- 


2610 


+ 3 .5 


Rainy, snow, imdnok&t N wind., 


1812, Oct 20. 


26 8 5 


+ 7.6 


Storm from East. 


18)3, Nov. 15. 


26 8 9 


+ 6 .2 


Stonnfroin8.£. 


1814, Dec 18, 


26 7 8 


+ 1 


Rain. Storm from 8. W. 


1815, Nov. 14. 


26 7 3 


+ 3 


Calm. 


1816, Dec 29. 


2610 


+ 2 


Rain. Snow. Calm. 


1817, Feb. 15. 


26 8 2 


+ 1.5 


Snow. CMao. 


1818, Mar. 8. 


26 6 


+ 3.4 


Calm. Cloudy. 


1819, Jan. I7. 


2610 8 


+ 4 .2 


Rain. Storm from S. >/ 


1820, Mar. 1. 


2611 


-1.4 


Slight snow. Calm. 


1821, Dec 28. 


26 6 


+ B.2 


Rfdn. ^torm fk^m S. S. 


1822, Feb. 3. 


26 3 8 


+ 2 


Rain. Snow. Storm f^vmN.W. 


1823, Mar. 7. 


26 6 5 


+ 2 


Breeze from East. 


1824, Dec 25. 


26 4 8 


+ 4 .2 


SnowlOmcbea. StonaftomS. 


1825, Nov. 6. 


26 3 6 


+ 2 


Rain. Snow. Storm from 8. 


1826, Feb. 7. 


27 2 6 


+ 3 .5 


Rain. High wind from W. 


Mean, 


26 82 


+ S*.4 




Year. 


Barom. 

Max. 


Thenn. 


Wealhar. 


1798, Dec 29. 


29 1 


— 8* 


Clear and calm. 


1799, Jan. 1. 


28 9 5 
28 6 -* 


-^3.5 


Id. 


1800, Dec 15. 


.^0.2 


Id. 


1801, Mar. 30. 


28 7 


+ 1 


Id. with N. wind. 


1802, May 22. 


28 8 t 
28 8 J 

28 9 ' 


+ 9 


Clear and oata. 


1803, Mar. 8. 


— 3 


Id. 


1804, Dec la 


— 3 


Id. 


1805, Nov. 11. 


28 8 6 


+ 3 


Cloudy, and calm. 


1806, Feb. 24. 


28 9 8 


+ 4 


Storm from S.W. Rain, and 1 
load thunder. f 


1807, Mar. 23. 28 U 3 


+ 0.2 


Clear and calm. 


1808, Mar. 26. 2810 6 


. 1 


Clear, breeze from E. 


1809, Apr. 24. 


28 8 6 


+ 5.5 


Clear and calm. 


1810, Jan. 14. 


28 8 9 


— 8.5 


Clear, and storm from East 


1811, Mar. 14. 


28 8 3 


+ 1 .5 


Clear and calm. 


1812, Dec 6. 


28 9 


~7 


Id. 


1813, Mar. 12. 


28 9 


— 4 


V Id. 


1814, Mar. 16. 


28 8 


+ 1 .5 


Id. 


1815, Jan. 19. 


28 9 7 


~ 3 


Clear, but high wind from K.E. 


1816, Dec. 20. 


28 7 6 


— 2.5 


Clear and calm. 


1817, April 6. 


28 9 1 


+ 5.5 


Id. 



(M ikst JPoimm ^ the JUiiksmic^. 



as 



Year. 



1018, De& 96. 

1819, Dsc 7« 

1820, Jan. 8. 

1821, Job. 28. 
1892, Doc 12L 
1823, Jan. 6. 
1804, A^ Ik 
1825, Mar. 17- 
1828, Mar. 12. 

Mean, 




28 8 

29 8 
29 1 3 
28 9 7 
28 9 
28 9 3 
38 84 
28 9 5 
2819 



i 



28 9 28 



Thers). 



+ #.2 
wl^ 
—10 
+ 3 J 

-1-3.2 
— 2.8 
+ 4.8 
^ 1.6 
-1-4.2 



-0%72 



Weather. 



Sl%h* fBow bl e w Ami K^ 
Clesjr •ft^ caln* 

Id. 

14 

Id. 
Storm horn K. B. 
dew and eilBk 

Id. 

Id. 



m^ 



Aat. Xyill.-— ^«caim^ ^^A^ death qfMr Drake hy the bite 

ijfa RattleBnaJce. 

At the meeting of the Academy of Sciences of France on the 
9th April last, some documents were presented by M. Dumeril, 
connected with the death of Mr Drake by the bite of a rattle- 
snake, forming part of a collection of reptiles which that per- 
son had exhibited at London, and had taken to France for 
the same purpose. These documents were transmitted to the 
Academy by the Minister of the Interior ; and seem to have 
excited fears in some of the members, lest, the climate of France 
being favourable, some of these dangerous reptiles might escape 
and propagate. 

From these documents it appears, that Mr Drake arrived 
at an inn in Rouen on the 8th February with three live rattle- 
snakes and some young crocodiles, and that, notwithstanding 
his care to preserve them from cold on the road, he saw with 
grief on his arrival that the finest of the three was dead. The 
dead animal was removed from the cage, and the cage itself, 
with the other two, were taken into the dining-room, and 
placed necu* the stove. Here Mr Drake endeavoured to rouse 
them with a stick ; but, perceiving that one of the two gave no 
signs of animation, he opened the cage, took the serpent by 
the head and tail, and approaching a window to ascertain 
by handling if life was extinct, the animal turned its head 
half round, and fixed one of its fangs in the posterior exter- 
nal part of the left hand. Mr Drake shrieked, pronounced 
some words in English, according to the reports, and was re- 
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placing the serpent in the cage, when it again bit him on the 
palm of the same hand. Mr Drake now run out into the 
court calUng eagerly for a surgeon ; and, not finding water 
readily, rubbed his hand upon the ice, which he found at the 
door. Two minutes after, having procured a cord, he him- 
self made a ligature on the arm above the hand. Notwith- 
standing of these precautions, his agitation from the fear of the 
consequences continued to increase till the arrival of Dr Pihorel. 
The presence of this gentleman somewhat composed the feel- 
ings of Mr Drake ; and he saw with eager joy the chafing-dish 
and irons arrive, with which the wounds were to be cauterized. 
This operation was instantly performed, and the patient took 
internally half a glassful of olive oil. Drake seemed now to 
have resumed his tranquillity. But in a few minutes more 
Symptoms made their appearance which rendered the case 
hopeless^ and he died in 8| hours after the bites. 

The body was afterwards opened. The internal organs ap- 
peared healthy ; the brain and spinal chord were unaltered. 
The membrane which covered these parts, however, was ob- 
served to have a reddish tinge. The veins presented no trace 
of inflammation : and the only appearance of derangement in 
the system consisted in the veins of the afiected side having 
the blood curdled or clotted. 

The physicians of Rouen, where the accident happened, and 
who examined the body, recommended that, in future, exhibi- 
tors of dangerous serpents should be obliged to extract the 
poison fangs, and be constantly provided with cupping-glasses 
and instruments for cauterization ; and the commission of the 
Academy coincide in that opinion. But it was remarked, 
that the successive growth of these teeth would require them 
to be removed every two or three months, or as soon as they 
were reproduced. The commission recommended suction of 
the wound as one of the most efficacious measures for the ex- 
traction of poison ; and state that this, even when done by 
the mouth, is attended with no danger to the operator, pro- 
vided the mouth which sucks be sound. The ligature of a place 
above the wound, imperfectly done in Mr Drake's case, was 
strongly recommended by Dr Magendie. 

The melancholy termination of this case induced many of 
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the members of the Academy to propose the absolute interdic- 
tion of the exhibition of poisonous animals for the gratification 
<^ public curioaty. M. Geoffroy, to demonstrate the virulence 
of the poison of the rattlesnake, menticmed that the body of 
the reptile which h^ld bitten Mr Drake had been sent to the 
Museum of Natural History ; and that, eight days after its 
dissection, one of the assistants having punctured his hand with 
the scalpel employed in this operation, the slight wound was 
followed by nearly serious consequences. The hand swelled, 
and severe pain in the axilla supervened ; symptoms similar 
to .what occur in this country from scratches and punctures 
received in dissection, without any reference to a specific poison. 

M. Dumeril remarked, that the efiects of the bite of the 
rattlesnake in America was much less sudden and less fatal 
than in the case which had unfortunately happened at Bou^i ; 
and M. Bosc stated, that of all venomous animals the rattlesnake 
was the most gentle, and never attempted to bite where flight 
was possible. He had seen, he said, more than thirty persons 
bitten by rattlesnakes, none of whom died. A horse, however, 
which had been bitten on the tongue, fell a victim to the poison. 

The discrepancy in the result of the cases may perhaps be 
accounted for, by supposing that the virulence of the poison 
in the rattlesnake may not be the same at all periods of the 
year, or of the animal^s life. In some cases, however, and Mr 
Drake's is one of them, the poison seems to act speedily and 
fatally. In a curious Memoir on the habits of the rattlesnake, 
read lately by Mr Audubon at the Wemerian Society, that 
gentleman mentioned a circumstance which tends to show that 
die poisonous fangs of this reptile, even when withdrawn from 
the animal, retain their virulence for years. A person had been 
bitten by a rattlesnake in the woods through a strong boot. 
He died without the cause of his death being properly inves- 
tigated. The boots descended to his son, who, after putting 
them on, was taken suddenly ill, and also died. The effects 
of this last were brought to sale ; and a younger brother fancy- 
ing the boots, or willing to preserve some memorial of his 
faUier and brother, was the purchaser. He used them only 
once, when he also fell ill and died. The medical men, whom 
such an occurrence had led to investigate its cause, at last rip^ 
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{Md up^ the £ital boot^ and founds finnljr fixed w tha sob. 
atanca ol liie leather, the fang of the rattleg&ake which had 
thiia caused the death of three individiuds. RattkandbeSy Mr 
Audttboo ftiriher obeenred, are often found coiled up and tor^ 
pid when the temperature is low ; and he himself once naiv 
vawly escaped ftvm perfaapa a i^ous accident^ in truating to 
thefar eoBtinoed torpidity. He had found >an excellent apedimeii 
coUed iq> and torpid, whieh he put in his knapsack along with 
aome wild ducks he had been riipoting. The motion and heat 
of bis body, together with the additicmal heat afibrded hf a 
sportsman^s fire at a meal in the woods, had however revived 
the animal ; and the modons of his km^sack, observed from 
the outside, indicated life within. Mr Audubon at first thought 
that some of his ducks, imperfectly killed, Had found thdr situa- 
tion irksome, and were testifying their impatience ; but the 
recdlection of the rattlesnake flashing at once on his mind, he 
threw off his bag, ducks, reptile, and altogether. The remo- 
val of the animal to a colder temperature brought <m again 
it$ torjHdity. He carried thesnakehome ; andthe identical speci- 
men, if we rightly understood him, is now in the Museum of 
the Lyceum of Natural Histoiy of New York. 



Aat. XIX.<«^0» the Systems qf DouibU Stars which have been 
demonstrated to be Binary ones by* the cieervatums ^ 
SSA W. HsRSCHEL, and Messrs Hesschbl and South. 

Wn have already had occanon to direct the attention of our 
readers to the detailed observations on double stars, which we 
owe to the diligence and accuracy of Messrs South, Herschel, 
smd Struve. Since thaf time, Mr South has published, in the 
Philosophical Transactions for 18S6, additional observations 
on 468 double stars, of which about 160 have been for the 
first time observed by himself; and in this paper Mr Herschel 
has, with his usual sagacity, contrasted all the modem ob-> 
sarvations with those of Sir William Herschel, so as to exhibit 
the relation which the two stars have to each other in mo- 
tion, in position, and in distance. 

(t is obvious that a great number of double stars are only 
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sa l^ acoufeiit) that i^ the tWo«t«Mh«v« no cqttncetioa.iritli 
eftob oAer, but the aecideDKil one of bcong B€ttdy in the tame 
stiaigfat Um wkfa cnir own fdonet. Soom of these atari SMy 
e^veh varf their poiitkmy nd dieir dietaooe in relatioa to eoeh 
oAer, IB ODiieequeiiee of their having difierent proper motioiu, 
withimt there existing any eonnectioii between diem ; but there 
are double stars, in which the one refvdves round the other 
with soeh r^ularity, that thcro oan be no besitaticm in regards 
log these two stars as forming a Hnaty ^8tem, eorrespondisg 
to the planetary system to which our own globe belooge. 
That such a system is composed only of two bodies, at would 
be unreasonable to belieire, as it may comprehend many primary 
and seoondary planets, whose inferimity to the other two in ttkof^ 
mtiide and brilliancy may for ereft prevmt them from being 
recognised by our best telescc^s. The probafaility, howevce^ 
is so great, that each binary system will contain other ataft 
within its sphere, that we would recommend the minute ex^ 
amination of them to the diligence of the practical astrono* 
mer, while we would hold out such a disoorery as one of the 
greatest objects yet to be obtained by ihe impioveiaent of the 
telescope. - 

The discovery of binary systems of stars we owe to the in* 
defatigable labours of Sir W. Herschel, who established the 
existence of several by his own observations, made at disttot 
periods ; and we have no hentation in staling, with the Marquis 
Laplace, that, if the labours of that eminent astronCHuer ^^ had 
been confined to that department of the science, the discove- 
ries he has made in it would have alone conferred upon him an 
imperishable name.^ 

When astronomy embraced cmly the bodies of our own phi- 
netary systan, the stars were observed and numbered, as if 
their final cause had been to decorate the blue vault of Heaven. 
The imagination, indeed, sometimes ventured among their un- 
fathomable recesses, and fancied that every star was the centre 
of a system of worlds, in which Almi^ty wisdom had dispensed 
the blessings of life and intelligence to various, orders of 
animated beings ; but this opinion was one of those waking 
visions of philosophy which no fact supported, and which had 
no other foundation but a remote, though a captivating ana- 
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logy. Truth, however, had in this case thrown her shadon^ 
before, and what she then dimly unvdled to our fancy, she has 
now displayed before our judgment with all the fulness of de- 
monstration. From observations separated by an interval of 
twenty-five years, Sir W. Herschel discovered in more than 
fifty double stars a change both of position and of distance. 
In CaHor^ « JBootie^ d Serpentia^ and y Virginia the angle of 
position, (or the angle which the line joining the two stars 
forms with the direction of their daily motion,) had suffered a 
very great change, while the distances of the stars remained 
the same ; and in ^ Hercules^ the two stare had approached ao 
near to each other j thai Jive^lUhe ^ the apparent diamekr 
of the small star xoere acttudly eclipsed by the larger one. 

These curious results have been confirmed and extended by 
subsequent astronomers, and the tabulated observaticms of Mr 
South, upon no fewer than 888 double sUrs, enable us to ar- 
range into classes the various systems which they present, to 

our notice. 

In the present communication, we shall confine ourselves to 
the description of the^ Binary Systems which are considered by 
Messrs Herschel and South as perfectly determined. 

1. n Cassiopeia, R. A. Asc. 0^ 88'. Ded, N. 66^ 61. 

This star is double. The largest is red, and the smallest 
green, and they are of the 6th and 9th magnitude. 

In 1782.4, Sir W. Herschel found the angle of position of 
this star to be 29* 9*" n/, and the distance of the stars ll".l. 

In 1825.78, Mr South found the angle of position to be 

V 55y and the distance 9^.9. A connection between these 

stars cannot be doubted, as they have a common proper mo- 

tion of nearly ST per annum. The apparent orbit is evidently 

elliptic, and the period is probably 700 years. 

2. 12 Lyncis, R. Asc- 6^ SO'. Ded. N. 69* 37. 

This star is a triple one, the three stars A, B and C being of 
the 7th, 7 J, and 9th magnitudes, and C being of a blue co- 
lour. The motion of B in 40.81 years is no less than 22°.74 ; 
md should this continue uniform, the lapse of fifty-seven 
years will bring the three stars into one straight line, and in 
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646 years a complete revolution will have been performedL 
It appears from late observations in 1825, that the small star 
B'faas continued its motion, and apparently rvith an accelerated. 
vdodHf. 

In 18S5 we have 

A, B, Position 64^91' *^ Dist« 2*589. 

A, C, Position 35 21 np. Dist. 9nM. 

8, Castor^ R. Asc. 7^ «8'. Decl. N, 82»1T. 

This star is double, and the two are of the third and 
fourth magnitudes. That it forms a binary system is fully 
demonstrated. In consequence of an observation having been 
made by Dr Bradley so long ago as 1759*8, we have till 
1823.11, a period of no less than 63.3 years, during which the 
angle of position varied 61 J% or on an average 0*.971 annually. 
The distance of the stars has during that period been un- 
changed. This indicates a circular orbit at right angles to 
the line of sight ; but it is most probable that this orbit is el- 
liptical, and merely projected into a circle, for the observations 
seem to show that the angular velocity is sensibly retarded, 
having been 23®.7 in the first twenty years, 21°. 4 in the next 
twenty-three years, and only 16°.4 in the last twenty-one 
years. 

In 1825, the position was 6® 42 ^ p, and the distance 4^.77, 
the angle having varied 1° 41', since 1823.11. 

4. y Leanis, R. Asc. 10^^ W. Decl. N. 20* 45'. 

This is a quadruple star, A and B, which are both reddish* 
are close, and pretty unequal ; A and C are extremely un- 
equal, and A, D excessively unequal. The mean annual mo- 
tion of A, B, for position is about 0^.30 direct. From 
1822.44 till 1825.3 the change in the angle of position has 
been 2^ 53', which indicates an acceleration in the motion. 

In 1825.3, the angle of position is 11^ 17' sj\ and the dis- 
tance 2^.716. 

5. 1 Ursce Mqjoris R. A 11^ 9. Decl. N. 32" 33'. 
This very remarkable star is double, and the two are of the 
6th and 6^ magnitude. These two stars, undoubtedly con- 



ftB Messrs Hersdkel and Smu^ &n the D&uble Stars 

nected m a fainaiy system by tbeir mutual granrhatk>D» and rfr< 
vakAng rmmA their common centre of gravity mth a motion so 
rapid as to admU (^hmmg traced and meaeuredjrom month ta 
month, must be allowed to be a phenomenon of no common inte^^ 
rest, and deserving every attention from the theoretical and 
practical astronomer. Sir W. Hersehel first pointed out its ra^ 
pid change of position, and die observatijMis of M. Struve and 
Messrs Hersehel and South indicate a remarTcabU alteration 
in its velocity, which can only be accounted for by supposing 
the relative orbit to be one of great ellipticity. The following 
are the different angles c^ position. 

Yetn. Angles of 

Podtioiu 

Sir W. Hersehel, ^ 1781.97 68^79 4^ 

1803.08 6. 7 ff 

Mean of Stjruve^s 17 observations, 1820.01 7.32 np 

Mean of Struve's 7 observations, - 1821.75 4.71 ep 

Mean of Messsrs Hersehel and South's, 1823.29 1161 ^ 

Mean of Mr South'fi, . 1825.22 25.28 ep 

The mean distance of the two stars at the last ot these 
epochs Mr South found to be 2.*'442. 

*• In the first interval,'' says Mr Hersehel, " of 21.11 years 
48^.72, were described, giving an annual motion of 2*^.309. In 
the next interval of 16^.93 years, VJ1^fJ5 were described, bjelng 
at the mean rate of 10*.5 in the year. In the next period of 1 .74 
years, the angle described was 12^.03, or 6^.914 per annum, 
while in the succeeding short period of 1^.54 years the motion 
amounted only to 4*.442. It is therefore at present rapidly 
decreasing, and the maximum annual motion must at some 
period between 1803 and 1820 have greatly exceeded 10®.5, 
and perhaps may have amounted to 20'' or 30^ This consi- 
deration would lead us to place the perihelion of the orbit in 
the north preceding quadrant, between the 30th and 60th de* 
gree from the parallel, and to suppose its plane greatly in- 
clined to the visual line in a plane not far from that passing 
through the eye, and the major axis of the orbit ; and this 
agrees well with the change of distance, which is certainly less 
at present than in 1782, though the estimation by diameters 
is necessarily very uncertain. 



'^ In the present imperfect state of the data, it would4)e use- 
less to enter into any minute investigations respecting the ele- 
ments of the orbits but when twenty or thirty j^fears observa- 
tions shall have enabled us to trace precisely the viariaUon of 
the angular motion up to the i^beilion, and to atceritain by di- 
rect observation the periodic time and mean motson, the princi- 
ples of physical astronomy may be applied.^ 

These are the observations in Messrs South and HerschePs 
memoir of 1826. After ccnnparing the precedingobservations 
with tiie latest by Mr South in 1825.M, Mr Herschel Ire* 
markis:. 

^* Nothing can be more satisfactory than the confirmation 
these observations afiBjrd of the rapid molson asoibed to 
this remarkable star. In the interval of 1.97 year since the 
epoch 1823.299 the motion iias amounted to no less th«i 
18^55 in the direction fip^ «/ or — 7^0^ per annum. The 
sudden diminution of velocity is however not confirmed. 
Indeed, it rested on too short an interval, and on too few 
observations (from four very dose stars) to deserve great con- 
fidence. We cannot do -better than recommend this star for the 
next ten or twenty years to the constant and careful measure- 
ment of astroaiomers ; nor can we toe strongly incnlcale here 
the indispensable necessity <)f multiplying extremely their 
neasuree of position to eliminate those errors of judgment to 
which the most experienced observers are liable in measnrea 
of thk sort. This done, there is no doubt of our arriving at 
a precise knowledge of the elements and positions of the orbit 
described by each about their common centre of gravity, and 
the question of the extension or non-extension of the Newto- 
nian law of gravity to the sidereal heavens-— the next great 
step which physical astronomy has yet to make— «wili l)e effec- 
tually decided.^ 

6. y Virgims, R. Asc. IS^ S». Oecl. S. IP 27'. 

The two stars which compose this double star are both 
white, and of the 8th and 8f magnitude. Both the angle of 
position, and the distance of these stars have undergone a 
great change. The f dlowbg are the results :«- 
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Forition, Annual Velocity deduced. 

17S6.0 S4PA np. 

1781.9 40 .7 — (r.S28 

1808.2 80.3 —0.490 

1820.2 15 .3 — .882 

1822.3 13 .4 — .905 
1825.8 . 6.9 —2.167 

Uence there is an obvious acceleration in the motion of the 
stars, and it would seem that the two are mutually approach- 
ing to the perihelion, or at least to their situation of greatest 
angular velocity. 

The distances of the stars have been, 

1720.81 7^49 Cassini. 
1756 6 .60 Tob. Mayer. 
1780 6 -70 Sir W. Herschel. 
1820 8 .66 Struve. 

1822.26 8 .794 Herschel and South. 

1823.19 3 .300 Amid. 

1825.82 3 .268 South. 

7. f BoGtis^ R. Asc. 14^ 87'. N. DecL 27^ 51'. 

The two stars are of the 2d and 4th magnitudes, the large 
one being yellow, and the smaller blue-green. The best mea- 
sures are 

1822.55 52'' 59" vi/p. angle of position. 

1825.84 54 26 

which ^ve an annual motion of + 9''.4378. Their distance 
is 8^366. 

8. Star 9f its Bootis, R. Asc. 16^ 18'. N. Decl. 38° 1'. 

This is a very close double star. In the five feet equato- 
rial, with a power of 133, it is seen elongated, but 303 shows 
it decidedly double. A power of 179 applied to the seven 
feet achromatic shows the discs of the two stars in contact, 
but 273 distinctly separates them. This double star is a se- 
vere test for a telescope, and is easily found by means of ft 
Bootis. The two stars are of the 8th and 10th magnitudes. 
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The angle of podtion for 18S5.46 is 6S^ Z% np, and the dis- 
tance y.aZl. *^ If this double star,^ says Messrs Herschel 
and South, <' be a binary sytem, of which there can be little 
doubt, its period is about 622 years, and the most probable 
mean annual motion is 0^.5783 in the direction tfj9, 9{/! or re- 
trograde. 

9- ^ Serpentisy R. Asc. 16»» 26. N. decl. 1P9. 

The two stars which compose this double star are both blue, 
and of the 8th and 9th magnitude. The following are the 
angles of position:-— 



1782.99 4f 48^ ^ I Sir W Herschel 

1802.10 61 2T spi ^^^ ^ • nerscnei. 

67 41 *p\ 
71 spi 

1821.33 70 37 sp. Herschel and South. 

1825.46 69 49 sp. South. 



1819.70 
1820.12 



Struve. 



The distance at this last epoch was 3^268. The mean an- 
nual motion is — 0.726. But, as Mr Herschel remarks, instead 
of advancing 3^ as it should have done since 1831, it has re- 
ceded nearly Bff. 

10. 49 S&rpentiSy R. Asc. 16^ M. N. decl. 14« V. 

The two stars are^of the 8th and 8 J magnitude, and both 
white. Its position was 

1781.18 21" 33^ np. Sir W. Herschel. 

1820.10 46 33 wp. Struve. 

1825.41 48 10 np. South. 

The distance at this last epoch was S'^.SOl. The mean an- 
nual angular motion is +0°.510. 

11. tf Carmoe Bor. R. Asc. 16'» 8'. N. Decl. 84*^ 20'. The 
two stars are of the 6th and 8th magnitude, and the small one 
is blue. There is another of the 15th or 20th magnitude, 42* 
distant. The angles of position are 

1781.79 77^ ^^'^P\ ^XKT vi i, i 

1802.79 78 36 nf] ^^^ ^' ^^^^'^^'- 
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1821.90 34*46"^^ 

168S.88 \% Vt ttfV Herschel and South. 

18S5.44 12 9& ) 

The mean annual angular velocity is about -f S^. The dis- 
tance is 1^48 at the last epoch. 

In 1782 the distance of the two stars was fuHy \\ diameter 
of the small star, with a power of 227, but Struve observed 
them with the same power to be only J of a diameter as under. 

■ 

12. 21 li. Draconis. R. A. 17^ 9'. N. decl. 64<» 43^. 

The two stars are nearly equal, and of the 8th magnitude. 
The angular position in 1781.73 was 87** 38^ ^ or n^ and 
in 1825.25, 6V 91 sp ox r^. Its distance at the last epoch was 
4^33. Its annual motion is —4)^ 579, and nearly uniform. 

13. 70^ OpMucM. R. A. 17* 66^. N. deoL 2» 3*. 

The two stars are of the 7? oxxd 8^ magnitude. The larg- 
est is white, and the small one livid. The mean annual motion 
from 1779 to 1823 is 6** 811. Since 1820, its annual velocity 
has varied from — 1*. 75, to — 2**. 42. Mr Herschel has 
shown, what the laws of central forces rendered necessary, that, 
a very considerable diminution of distance accompanied the 
great increase of angular velocity, some time between 1781 
and 1819, and that the subsequent diminution of the velocity 
has also been accompanied with a corresponding increase of 
distance, which, in 1825.56, was V 76. 

« 

14. 5 Lyra, R. Asc. 18^ 88^, N. decl. 39** 27^ 

The stars are nearly eqUal, and of the 8th magnitude. The 
position in 1825.53 was 69^ 11' np or sf, and the distance 
9' 84. The annual motion is •—0'' 325. 

15. 61 Cygni, R. Asc. 20i» 69, N. decl. 37^ 52^. 

The two stars are of the 7th and 8th magnitude. The 
angle of position, as determined by Bradley in 1753.8, 
was 54® 36^, and in 1825.7 it was 3^ 4', as determined by 
South, and the distance 15'' 444. *^ The mean annual 
motion,^ says Mr Herschel, ^^ round their common centre 
of gravity is 0*.780, not iSar short erf that of the two stars of 



Mr Davidflm an FUk Oils. Vf 



Cattoty w^ik their apparent mutual distance is at least three 
times as great This cireumstanoe, taken in connection witli 
the rapidity of their apparent proper motion, (which i^ 4-5^88 
in B. A. and 4-3'.S in declination,) affords a presumption of 
their being much nearer to us, and renders 61 Cygni a' fit ob- 
ject for the inyestigation of Parallax.^ 

16. i Aqmriiy R. Asc. 22^ 2(K. S. Decl. 0^.67. 

The two stars are of the 7th and 7^ magnitude. In 1779*9» 
its position was 71'' 5' ^ and in 18S5.73, 88^ 56'. The mean 
annual motion is 0*. 4484 retrograde. 

^^ As the proper motion of ^ Aquarii,^ says Messrs Her- 
schel and South, ^^ amounts to Qf'.Vt& annually, and yet the 
stars of which it conasts still retain the same distance, and 
nearly the same relative situation with respect to each other, 
this circumstance alone amounts to a proof of their mutual 
connection, which their equal size corroborates, and renders it 
exceedingly probable that the}' form a binary system.^ 

Abt. XX.— 'OAtf^Kui^eon^ on the properties of eome Fish 
OilSf and on the utility of Chloride of Lime in destroying 
their putrid odour. By William Davids ok, Esq. Sur- 
geon, Glasgow. Communicated by the Author. 

Fish oils, with the exception of sperm oil, generally exhale a 
fetid odour, and some are so putrid that they can only be used 
for inferior purposes. Whale oil is generally more free of 
fetor than seal, cod, and dog-fish oils ; and this is principally 
owing to the superiority of the process for procuring the first; 
whereas in preparing the latter putrefaction is allowed to pro- 
ceed too far before the oil is separated from the other animal 
matters. It is no doubt an easy process to allow the animal 
textures which contain the oil to be softened and decomposed 
by the influence of the sun, but it is unquestionably inferior 
to the application of artificial heat for that purpose. The dif- 
ferent kinds of fish oils, though they agree as to their general 
characteristics, yet are materially different in many other re- 
spects. Whale oil, procured from the blubber of the Green- 
land whale, is generally transparent, of a brownish colour, and 
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aat slcrggish whe^ ttffXAted iH' « fX\M. Whtib agilMted Wtd 
cold water it 16 rendered df a #MCfiift <^Io(ir, hat th^ Wttf^r 
#6611^ septtratei^) aiid it regaitfil if s^ toifra^t ir^ctmpatencj. W hreii 
^t^r ii bbikd alon^ witb if il el^^iti^s^ if prodaced $ and 
Wbett diluted i^dpfaiirie^ «cid is b6ited iHth M « tomtj pred*^ 
pitate of brownish floccidi Is depcfAtM At IBe bottom of the 
oil. Seal oil, procured from the fat of the seal by the sponta^ 
neous decdihpositidn of the animal texttires, h pale and trans- 
jpafent^ and is generdty tfiinner and more tfuid tfian whale oil, 
When agitated witli totd water it is ohly rendlered cloudy, and 
very speedily regains its lisuat transparency. When diluted suT- 
P^uric acid is boiled in coiifact with it a slight clod^ness h pro- 
duced, which is gradually deposited at tbe bottom of the oil. 
t!dd oil, procured from me liver of the cod-fish by the spoti- 
taheous aecompositioh of the animal textures, is generally of ' 
a dark-brown colour, sometimes pale, and is a thickcfr aild 
more tenacious oil than any of the 6fher kinds. It genei'aUfy 
deposits at {he bottom of the casks a considerable quantity 6f 
Efowhish flocculi, technically called *• foots "^ by oil-deaIe!%. 
bog-fish oil is similar in its properties td dod cAt ; bui in gf^ 
Mral exhales a most insuppoAa1>le odc^r. Cod oil) when 
heated to 21T F. or even con&liderably beyotid that poitft, does 
not throw d6wii any precipitate. Wbeii cold Watei* ii a^Hted 
with it, it assumes the appearance of an emulsion, and a pcMr- 
iion of flocculi is deposited at the bottom of the oil. Watef , 
diluted sulphuric acid, or decoction of galls boiled in contact 
with it, causes a large quantity of browhisli flocculi to be se- 
parated, and gradually precipitated. Water which has been 
boiled in contact with cod oil leaves scarcely Any residuum oft 
evaporation, and gives no precipitate with tincture of galls, ace- 
tate of lead, corrosive sublimate, nitro-muriate of tin, or nitrate 
of silver. iTie flocculi are again soluble in the oil from which 
they were separated, in oil of turpentine, and in boiling alcohol^ 
which latter on cooling again deposits a considerable portion of 
them. They seem to possess the same properties as those whicK 
are spontaneously deposited in the original oil casks* Alc6- 
hol boiled in contact with cod oil extracts the greatest pro- 
portion of this flocculent substance i for when wate^ is after- 
wards boiled in contact with it, a very small deposit is obtain- 

11 
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•d. ADA i( Ihe dtottitiM be, fifat mude with water, and after- 
wecd«iKitht ekohp]^ there Unofurtber deposit when wajfcerb again 
hoUpA with lit. Akoboi containiog thia principle in solution 
wo» ^1j9d w,ith the^ following reagcsats : An alcoholic solution 
of corcosife 8id)l«nate when added produced no precipitate, 
jddilher ^d a» idooholic tincture of galls. An alcoholic sola* 
tioo^ qS acetate of lead {Hxaduoid a oc^fnous white curdy preci> 
piytate, and w alcoholic solution of nitrate of silver produced 
ft greyish nehite preaintate. Watcsr agitated with alcohol 
containing thia principle in adtution occaskaia a permanoit 
wlkkkesa^ with the jformation of idiite and yellowish bodies 
floeting on the surfiEum of the fluid. AJbcAol boiled with die 
qU which has prei^ieNisly been boiled with watar still indicates 
a precipitate with acetate of lead^ and nitrate of silver, though 
it 19 m>i 9a cqpious as in the oaae where the oil has not been 
previously boiled with water. When the alcoholic solutiaa 
dierived from cod oU was evaporated by a gaitle heat till it 
was just beginning to char, but while it was still "soluble in 
fixed oil, oil of turpentine, and boiling alcohol, it had the fok 
lowing properties : It was of the coninstence of crystallized 
honey, or soft lard, of a brownish colourj, eanly melted by a 
very gentle beat* When water is boiled with it, it assumei 
nearly the form of the flooculi, which ore produced by boiling 
water with cod oil, only a shade darken It is insoluble in 
nitric and muriatic acids ; but when ^ther of these acids is 
boiled with it, the flocculi are charred. It is soluble in a boil, 
ing scdtytion of potass, and ammonia forms a sapooacepi^ com- 
pound with it. Conjecture might lead us to suppcoe that this 
flocculent principle was of a gelatinous or albuminous natuin, 
because the fishes frcmi which Uie oil is procured contain a 
considerable portion of ihese principles. It b insoluble in 
water, and therefore is not gelatin. It is not ooagulable by 
heat alone, and is soluble in oils and alcohol, and insoluble in 
water, and therefore is not albumen in any form. It may be 
supposed to have some of the characteristics of inspissated mu^ 
cus, being precipitated by acetate of lead and nitrate of silver ; 
but inspissated mucus is not soluble in fixed and essential oils, 
and does not form saponaceous compounds with alkaline sub- 
stances. It posse9se8 the properties of adipocire or sperma- 
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ceti in ils solubility in boiling alcohol, fixed oils, iUmI oil of 
turpentine, in its liquefaction by heat, and in forming sapona^ 
ceous compounds with the alkalies. It differs from pure q>er-' 
maceti in its greater solubility in oils and alcohol, and in giv- 
ing a much more abundant precipitate with acetate of lead* 
Cod oil is, from universal experience, the only fish oil which^ 
will answar all the purposes of the currier ; and it is reckoned 
by many of them almost indispensable. This adipocirous 
body, combined with the oil, is probably one of the causes of 
its important qualities in rendering leather soft and pliant. 
For, being carried in a fluid state into the texture of the lea^ 
ther, it will be intimately combined with it, and pennanently 
deposited there in a solid state by the influence of the mois- 
ture and the tannin producing its coagulation. 

When a solution of chloride of lime is mixed with putrid 
fish oil, and briskly agitated for a short time, it forms a thick 
whitish compound, destitute of any fetor. In this state it is 
totally unfit for burning, or, in general, for any practical ap- 
plication, fiut if a portion of dUluted sulphuric acid be add- 
ed sufiicient to decompose the chloride of lime, and if gentle 
ebullition be employed for a short time, the lime is complete- 
ly separated from the oil, and is precipitated in the form of 
sulphate of lime, carrying the water along with it. 

The following is the process which I have generally adopt- 
ed for destroying the putrid odour of fish oils: Dissolve 
about one pound of chloride of lime in about one gallon 
(imp.) of water, draw off the clear solution, and mix it tho» 
, roughly with about one hundred weight of putrid oil, then 
add about three ounces of sulphuric acid previously diluted 
with sixteen or twenty parts of water, and boil, with a gentle 
heat, till the oil begins to drop clear from a spatula. After 
the ebullition is finished, draw off the oil into a cooler, and 
allow it to remain at rest for a few days. A vessel lined with 
lead is less acted on by the acid ; but a copper or iron vessel 
will answer the purpose perfectly well. The quantity of 
chloride of lime must be varied according to the puflldity of 
the oil. It may be apprehended by some that theiboiling 
will injure the colour of the oil ; but it never does to where 
the heat is properly applied ; for if there be a sufliclency of 
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water the temperature can never be much above 21S^ F. 
The oil in general^ after going completely through this pro- 
cess, seems to have nearly the same properties as it formerly 
had, and burns in a lamp equally well ; but a portion of its 
lidipociroiis contents is in general precipitated. 

Glasgow, I2th April 1827- 



Abt. XXI.— -4 short account of the resyits of recent Experi^ 
ments upon the Laws of Lights and its Theory, * By M. 
Le Chevalieb Fbaunhofeb, Member of the Royal Bava^ 
nan Academy of Sciences at Munich. 

In a Treatise of mine, which was printed in the eighth volume 
of the Memoirs of the Royal Bavarian Academy of Scitiices 
last year, I published new experiments on the Inflection of 
light, and oa the phenomena which arise from the reciprocal 
action of inflected rays on each other, together with the de« 
velopement of the laws which may be deduced from these ex- 
periments. 

Led by the inferences which I had drawn, I have since con- 
tinued these experiments ; and the following is a notice of such 
of the results which I obtidned as are suited to a short paper, 
assuming, however, that all that the above treatise contains 
on this subject is understood. -|- 

In observing the phenomenon which takes place when the 
light is inflected through a single smdU aperture by means of 
a telescope, coloured spectra are seen, which, in respect, to the 
<H:der of colours, are similar to the Newtonian coloured rings ; 

* Read in the Mathematical and Physical class of the Academy, June 
U, 1823. 

As the Editor of this Work has already translated and publish- 
ed from the French of M. Shumacher and M. Pictet^ the whole of 
Frannhofer's first Memoir on Ike Spectrum^ and the principal part of his 
second Memoir on the Modification of Light by Inflection, he has beep 
anxious to put the English reader in possession of the present Memoir, 
which he has had translated from the original German, which appeared in 
Gilbert's Journal for 1823.— Ed. 

t The substance of this Treatise will be found in the artide Optics ih 
the Edinburgh Sncyelopcedia, Tol. xv. p. 556. 
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and thar light, like that of theise rings, is not homogeneous. 
In my Ti^patise I have denominated these spectra, which >are 
seen through a single aperture, spectra of an eostemoi kind, in 
order to distinguish them from those which are produced in 
another manner. In future, howeva*, I shall denote them by 
the appellation of spectra of the Jirst dose, in order to speak 
on this subject with greater facility. If, on the contrary, light 
is inflected through a great number of emaU apertures all at 
equal distances, then from the reciprocal action of the inflected 
rays on each other, when observed with a telescope, spectra of 
anothw sort are produced, of which the %ht is perfectly ho- 
mogeneous, provided there is a sufiicient number of the small 
apertures. And in these are perceived the same fixed lines' 
«id stre&ks which ate seen in a spectrum produced by a prisifi 
wfa^ observed by a telescope. By this means the latter kind 
t>f q)ectra are pecHiliarly fitted for discovering the law of these 
modifications of light ; for by observations made on these lineb 
and stripes that law may be deduced with a high degree of 
accuracy. Such a system of equal small parallel intervals can 
be most easily procured, either by pressing thin silver or gold 
wire into the threads <>f a v^ry fine screw, or by etching paral* 
'lei lihes upon a plate of glass covered with «gold leaf. In these 
experiments the Mght of the sun must etttet a darkened room 
hy a vertical aperture of extremely small apparent width in 
the diutter, and fall upon the objectrgliass of a teksoqpe, in 
the direction of its axis,pllBeed at the apposite end of the room. 
When the observer has drawn Out the eye-glass of the tele- 
scope so fiur that he sees the aperture in the shutter as dis- 
iinctlyas. possible, and then places the parallel wires in such 
a manner before the object-glass that the threads shall run 
horizontally, he sees the aperture itself unaltered, as if there 
were no wires; but at the same. time there will appear to him, 
at some distance from this, aperture in the shutter, and in a 
horisontal direction,, symmetrically on both sides, very in- 
tensely coloured sp^tra, whieh are repeated, and become 
wider in proportion to their distance from the middle (or axis,) 
so that the first repetition has twice the breadth, the second 
three times, and so forth ; and in the same proportion as their 
distances from the axis are increased. These spectra I deno- 
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mipat^d in xny Ti^tise pea^kt mean epectrOf but in jutuie I 
shall call them spectra of the second doss. On the contnury, I 
JMme these Jatt^r ^p^tr^ mperfict ^mes if thdur light be not 
Jbpmp^/^QM^; imA U^at ,is (9}vaj$ the case wbfi^ ^nly a feir 
reflected rays act upon each othf^r 9)t egua2 distance* 

Iplhis paper ^^ capit^ .leiteir^ ,]P>C.«. H will denote xxrfptir- 
jld.f^fi0S of ^^rex^tJfX^d^,; B is a red.ray» which lies to^^fg^ls 
Jjxe 9:ia)lQnuty pf the apectPi^n ; C is deep^in the r^; D 
iO^aifge.; JB grepp ^ JP blue; G indigo ; and K violet, (n every 
sp^trum /rpni solar i^bt tb^t consists of perfect homoge^Hih 
ous rays fixed Hfies or atrjeaks are fou^d, which distingnisb 
themselves either by their strength^ or their position, from the 
other nun^eroya feed lines of the spectrum. * 

* In the meabwhile^ it roust not be assum^ that the speetram which 
'is obtained^ when the light refracted through a prism is received on a wall^ 
or on a white surface^ ooosiBts of homogeneous light. Such a spectrum 
would consist of perfectly homogeneous colours if the sur&ce on which it 
^is received were at an infinite distance from the prism^ or if an exceeding- 
ly small prism could be employed. In both cases^ however^ the light would 
be extremely weak^ and thwefore no spectrum could he seen. If^ §n iQ- 
)|Umce, the prism is two inches wide^ then the extreme red rays in the^re* 
ceived spectrum must likewise he spread into a space of about two inches* 
Hhe next red ones miist occupy an equally large spaoe> and they must^ for 
t}ie most party &11 into the former ones. The same must take place with the 
various tints of the other coloured rays. This is the reason why all the 
coloured rays through such a prism necessarily must appear mingled togi^ 
ther> the k»s so> however^ the further from the prism the spectrum is re- 
c^lved^ or the smaller the prism* but never in so small a quantity that 
they could present homogeneous colours which have still intensity enough 
to be perceived. The colours of the spectrum are, according to this, so 
much less developed the nearer we approach the white surftoe to the 
prism ; and here we see at the same time the cause why we obtain entirely 
white light when this surfiice Lb nearest to the prism, viz. because then 
the extreme violet rays fall into the extreme red ones, and the various co- 
loured rays are throughout intermixed. Should the white light falling 
upon -the prism proceed from a luminous surface, then the colours for the 
same reasons could not be homogeneoas, 'even if they were produced by 
an infinqtely small prism, or recdve4 at a very considerable distance. The 
apparent diameta of the aperture, or that of the o^ect from which the 
white rays proceed, must be exceedingly small. Thus,, for instance, the 
apparent dluneter of the sun is £ir too considerable for the coburs of the 
rainbow to be perftctly homogeneous. If, on the contrary, the white rays 
Mi under a certain angle of inclination, and all together under the same 
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I denote the angles at which the rays B, C... of light, mo- 
dified by the parallel wires, diverge from the axis in the Jtrst 
spectrum which is nearest to the axis, with B', C'..., in the 
second spectrum with B% C'..., in the third spectrum from the 
axis with B**, C^... and so on. 

From the experiments which are described in detail in my 
second Treatise, it results, that, if we denote the width of single 
intervals in the wires with 7, and the thickness of the single 
wires with 3, expressed in parts of an inch (Paris measure,) 
we find with all the systems of wires that the arcs of these cir- 
cles are as follows, supposing the radius =: 1 :— - 

ft 

g, _ 0,00002541 And further : 

y+d 

^, 0.00002425 B'' = 2B' 

^ = -7475 C'=2C' 



angle ttpon a prism, then the extreme red ones, after the refraction in the 
whole width of the prism, likewise diverge all under one and the same 
angle ; and this must be the case with each of the succeeding kinds of 
coloured rays. But a perfect object-glass has the property of uniting 
in one point all the rays which fall parallel to each other under any angle in 
the focus ; and hence such a prismatic spectrum in a perfect telescope must 
consist of perfectly homogeneous colours, proyided that the white rays pro- 
ceed from an object of which the apparent diameter is exceedingly smalL 
These circumstances, which in themselves contain nothing mysterious, and 
▼ery simply follow from the nature of the subject, are often in optical ex« 
periments too little, or not at all observed ; thus frequent deceptions have 
occurred in these experiments which have led to erroneous condusiona. 
What has been here said applies not only to the phenomena of refraction^ 
but also to those of inflexion, and the mutual action of bent rays on each 
other, and is the cause why, when the light modified through parallel wires 
is received on a white surface, nothing is seen of those phenomena which 
are observed in it by means of a telescope. It will be easily seen that a lena 
cannot supply the office of a telescope. If we wish on a wall or white sur« 
fkce to have a spectrum, the colours of which should consist of perfectly 
homogeneous light, it would be requisite to receive the light proceeding 
under a proper angle from a very good prism, with a very good object- 
glass of long focus, |ind to place the white surface accurately in its fbcns. 
in such a spectrum the fixed lines or streaks would be likewise visible ; the 
prism and the object-glass, however, must not be small, in order to have 
sufficient clearness, while the coloured light is sent forth fh)m the white 
suriluBe in all directions, and only a small part of it can strike the obser- 
ver's eye. 
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0,00062175 



p ^ 0.00001943 

y + h 
p; _ 0.00001789 B'" = SC 
7+5 C'' = 3B' 

G/ — 0^00001585 

y + a 

„ 0.00001451 

The numerator in these general expressions for every dis- 
tinct coloured ray, though a different absolute number, yet, 
however different the cases may be« is an invariable number, 
which, as will be easily perceived, relates here to a distinct 
and absolute measure, the Parisian inch. If this number is ge- 
nerally marked, for every coloured ray, with «, and the ang^e 
of deviation of one and the same coloured ray in the first 
spectrum with y, in the second with y, in the third with S'", 
and so forth, there is generally 

y + • y + ^ 
And ccmsequently, if ¥ stands for the number which indi- 
cates to what spectrum in the order the value belongs, (since 
fis for the axis =0, for the first spectrum = 1, for the 
second ^^ 2, &c. and can never be a fraction ;) and if, for the 
sake of shortness, the sum of the breadth of an intervifl and 
a wire, or y + ^9 = <f then we have generally 

(I.) af') = ??i 

The results of the above-mentioned experiments, and also 
the common expression (I.) thence derived, show that the an- 
gles of deviation of the same coloured rays, in the series of 
spectra as they deviate from their axis through the wires, are 
as the numbers, 0, 1, 2, S, &c. But the experiments from 
whidi these results are derived, gave angles so small, that their 
nnes, tangents, and arcs, are nearly in the same proportion. 
In my first system of wires, where g = 0,001952 of an inch 
ly is = 88' 1998^ Upon reflection it will probably appear 
that in larger angles, that is with finer systems of wires, not 
the ares, but perhaps one of the trigonometiieal lines of 
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theae angles^ may have the proporticm usder jConinderati(Mi. 
According to the theory, which will ibe treated of hereafter, 
with the light falling vertically upon ihe system of wires, 
the sines of the angles will have the said proportion. Partly 
in order to be able to confirm this directly by experiments^ 
partly because the laws of this theory of the modification of 
light can be better inferred from larger spectra, it appeared 
to me, that, if it were possible to produce them, much fineir 
systems of wires than those which I had employed in my earlier 
experiments would be desirable ; but in such fine systems the 
spaces between the threads or wires must be equal, and a high 
degree of accuracy is necessary, in order diatthe fixed lines 
of the spectra should appear, without which the ^stances of 
the colours from the axis could not be measured. 

To produce a considerably finer screw than that of which 

. l/made use in my earlier experiments will not easily be 
'thought possible by those who are acquainted with the diffi- 
culties of this kind of work. By means of a peculiar arrange- 
ment I was enabled to trace upon a plate of glass, thinly 
coated with leaf gold, parallel lines at such intervals, that 
i = 0,00114 of an inch. If it is required to trace lines at very 
flwlLdistances ifrom eadh other, no gold isemasns on the glass, 
4md xronaequently no intervals appear. The ispeetra obtained 
^through 6uch a system of lines, where g =0,00114 are, how- 
seller, ^considerabLy larger tfatn those formerly obtained, and 

' ithe &sed'line8aie very distinctly seen in them ; but'tiierestdls 

* which could be obtained by them were still lar from affordii^ 

' any conclusion on the subject under inquiry. 

'la«a system of lines, which is employed in these experi- 
'^ments, it is immatoriad whether, the lines pf whioh k consists' 
aie 4ipaque, .peUucid, or transparent. A systeapa of optui i^ats 
threads, for mstance, produces the 3ame phenomena as one of 
>XBetallic wires. J therefore laid pii one side of a good plate of 
^lass siU^ii a thin .Qii»at of fat tiiat it could with difficulty be 
discovered with the Baked eye. In this sufastimee I ^mcedpa- 
rallel lines, which had intervals of only half the Ate of those 
that were traced on iSie finest leaf gold. Through these systems 
of lines apectra wiere produced in which the fixed lines could 
be very distinctly perceived, and which ace therefore well 
adapled for aocurately measuring their distances from the 



flight mnd iU Thmfy: Wt 

It is iaipoflmble to trace kk ^mj^ Inyer of hiy or ^mrnisb, ^piunillel 
iines move aecumtely at -equal ^dkumoes. 

It was only by meuos «f a diatiODd diat I obtained stiU 
finer aystemfi of lioesy when I mtm 'Ciiabloi hy a taaebiiie, con* 
^Mruoted for tbis pui^MMO, to trace parallel lines <inth a diamoDd 
point, in 4lbe greatest pNtection^ immediately on thesuri&ce of 
tbe plate of ;glas8. I£y by good fortune, a 'very good diamond 
pcnnt is procured, by the help of this machine lines may be 
traced so fine that they cannot be percdved'by'the most pow- 
erful compound microscope. It is, however, not sufficient to 
be able to trace a very considerable number of lines within a 
given space that shall leave interstices between them, but it 
is requisite that these lines should be at distances in so high a 
degree equal to each other that the greatest number of them 
shall not be nearer to each other, or farther, than the hun- 
dredth part of this small distance. With the help of my ma- 
chine I. have obltnned a system of lines in whioh fs=: 0,00012X8 
of an inch, the lines of which are at distances so very equal,.' 
that the fixed lines of the first and second apeetrum Ahat ave 
oeen through it may be very clearly distinguished. ** Throqgh 

* With ihis machine parallel lines^ with Intervals as wide as the lines . 
ih^msehr^f may be etched at such a small distance from each other that 
asOOO will be contained in a Parisian inch ; but I hare not hitherto- sue- ' 
needed in giving^ them such equal distances from each other, whiah .oug^ 
to be 0,00003125 of an inch. Not mtny faults of a hundredth {wrt, that 
is, of 0,00000031 occur ; and it is perhaps not possible for human hioidsy ' 
with any machinery that can be employed, to surpass this, since 100 or 20Q 
potraltel Uneaare of little use; and in such 'fine systems of line% several 
thousands are always required in order to .obtain perfect intense apectra. 
It requires much good fortune, even with <s= 0,0001993 to fiM a dia- ^ 
''niond point which shall trace several- liLOUBands of such fine lin'es withoA 
.foeeomiag altered. I have hitherto' only s«ieoeeded with one system ef I^ms 
so fine. If, dvring the process of tracing, the diamond point becomes al- 
tered, all the preceding labour is lost. The point, without any apparent 
csuse, often makes stronger or weaker lines ; nor can it be discovered by 
the strpngest microscope whether the point is fit lo ^nce the proper lines. 
Hence it is only by liMs that » usefhl point can be obtained. Whatren- 
ders the thing still more difiteult is, that a small alteration in; the inc]ina« 
tion or position of the diamond, relatively to the plane of the plate of glass, 
materially alters the force of the lines. Since every line requires to be 
drawn singly, with great care, it may be easily conceived how much time 
and patience are necessary to trace two thousand lines with the.requistie 
accuracy. 
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this system of lines spectra are produced, which are as large 
d& those produced bj very large prisms ; and already in the 
first spectrum the line D (in the orange) is observed to be as 
good as double, so that the width of the space can be measured. 
And since through this system, for instance, ly is already =10* 
i4fj the law of this modification of light can be deduced with 
very great accuracy from the experiments made with it. 

In the case when the light fell vertically upon this system, 
in which f = 0,0001228, I obtained. 



C =11*25' 20" 


F' = 8* 


26' 6'' 


C*' =23 19 42 


F" = 17 


3 34 


D' = 10 14 SI 


G' = 7 


27 19 


D"=20 49 44 


G''= 15 


3 9 


E' = 9 9 — 


H'= 6 


52 S6 


E" = 18 82 34 







These angles are so large, that, in reference to arcs, sines^ 
and tangents, they deviate from each other very materially. 
Since the instrument with which these angles are measured 
^ves 4f without repeating, some idea may be formed of the 
degree of accuracy to which they can be depended upon. 

The third spectrum, the fourth, and those following, were 
indeed well seen with this system ; but the fixed lines in the 
various colours could not be distinguished with sufficient pre- 
dion, in order to determine their distances from the axis quite 
as accurately as those in the first and second. * 

The indicated measures of the first and second spectrum are 

* However great the accuracy may be in reference to the eqoal distan* 
ces of the parallel lines, it is natural that it should have its limits, for 
absolute perfecti<m is unattainable. What influence a alight inequality 
in the spaces between the parallel lines may have on the distortion or con« 
fusion of the fixed lines in the different spectra may be judged of from the 

equation ^ ^"^ = — . For, as it thence follows that/ 3-^'^ = — /•—* 

an inequality which amounts only to the hundredth part of this very small 
distance t, {/• = 0,00000122 inch,) must produce a disturbance of the fix- 
ed line b, in the first spectrum of 6' 6"^ in the second spectrum of 12^ 10"^ 
in the third of 18' 15", and so forth. This is the cause why, in the first 
and aecond spectrum, the fixed lines may still be defined, while in the 
ihiid and fimrch, &c. they are not. 
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in the meanwhile sufficient to lead to a conclunon oonoeniing 
the law of this modification. 

As the distance of the parallel lines cut upon the glass from 
each other jnust be known with the greatest accuracy, and as 
these }ines themselves are difficult to be distinguished by the 
most powerful microscope, at least cannot be counted, I en- 
deavoured to etch the first and the last line somewhat stronger 
than the rest ; and with a microscopic apparatus, adapted for 
this purpose, I measure the distance from the first line to the 
last, the etching machine itself reading the lines which are etch* 
ed. In this way I know accurately how many of them are 
contained in the etched space. Thus, for instance^ the glass 
of which I have been hidierto speaking contained 8601 lines. 
Then from the distance of the first from the last, the distance 
between the middle of any two, that is f, may be very accu« 
rately known ; and the proportion of the width of a line to 
the intermediate space between two lines may likewise be 
very nearly determined. If the lines were so thick that 
one touched another, and consequently had no space be- 
tween them, no light could be regularly reflected from the 
etched surface, and would, as from every other polished sur- 
face, be dispersed. Were the intermediate spaces equally 
wide as the lines, the etched surface could only regularly re- 
flect half as much light as an equal surface of glass that was 
not etched, therefore the quantity of regularly reflected light 
from an etched surface of glass is in proportion to the quan- 
tity of light which is reflected from a surface of glass of the 
same size not etched, as the width of the spaces between any 
two neighbouring lines is to the width of those lines. * It is 
scarcely necessary to remind the reader, that, in expmmenta. 
thus made, care must be taken that from the second suiftce 
of glass no light shall be reflected. 

With another system of lines on glass, in which e =:0,'0005919 
of an inch, I obtained with the light falling upon it vertically : 

* Eren if the quantity of reflected light could he determined with ex- 
treme accuracy, this conclusion^ from reasons which shall be hereafter 
mentioned, could only be considered as an approximation. In wire*^ 
where 'f is still much smaller than here, this conclusion would be very ac- 
curate. In the experiments here mentioned the determination of this 
proportion is of no consequence, but only that of the magnitude t. 
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E'^^aiQ^ar «?» 


D' 
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E' 


= 1 53 7 


G" =3 4 57 


E" 


= S 46 17 


G'" z= 4 37 30 


E"* 


= 5 S9 50 


H' =1 25 


W" 


=r 7 33 41 


H" =z2 50 11 



Tbe aggregate observ^tioos with bo|li sj8|^f»s of lints are 
very nearly represented by the foUowiqg equatien.: 

(II.) sm. ^^ ^= — . 

With rays falling vertically the sines of the deviatioxi of a 
coloured ray from the axis in the different succeeding spectra 
are as the numbers 0, 1, 2,, 3, &c« * 

The system e = 0,0005919 haa the peculiar property, that 
all the spectra produced by it on one side of the axis have more 
than double the intensity of those which lie on the other side 
of the axis. The lines of this system are indeed visible with 
a microscope, but no particular form can be distinguished. 
I therefore suppose the reason may be, that, in etching, the 
diamond point might have had such a position in respect to 
the plate of glass, that one edge of each line must have be- 
come sharp, and the other less defined ; and X believe that thia 

* If the sines^ and not the angles of deviation of a coloured ray in Ae 
different spectra had not been in tbe proportion in question, then through 
the finer systems of lines on glass, where D'= 10*» 14/ 31", D" » 20° 29' »^, 
but, according to the experiment D'^as 20**^ 49' 44", consequently by 20 
miimtea more, the rinea of the angles have on the other hand diis pro- 
portion- In the aeeonds we bUU meet in the calculation wltih a small di^ 
fbrence, which is, however, too great to be attrib^ted to an encx in the 
observation. Whether this difference is to be looked for in a small imper- 
fection of the lines, or lies in the nature of these phenomena, may be de- 
teimined by a greater number of experiments with different very fine sys- 
tems of lines. I do not here, however, give the angles quite fiuthAiUy, as 
I obtained them by the experiments without allowing a correction. I 
had repeatedly determined these angles, and each time by six repefitions ; 
and in the lighter colours I obtained almost constantly the same angle ac- 
curate to a second ; nevertheless, small constant errors might produce the 
above difference. 
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is coafifttiftd bjr the IbliMriag tstpanoRile: I tmeed pvalM 
linei^ upBtt a f>hite ef glasfy 0Di9<Mied iridi a tfaui Ugrer of fill, i» 
Midi * wttjr that the Iki in «v^ ime imifll bsre been cut 
siiRlrp on mm side^ ftnd less definedi on the other, sad ntoottjr 
dbtidoid ArDagb this; wttrp an appearanee simihtr to that of tlie 
sflstan beAire meiitioDed. If Uiir tmf does not fall vertiiad^ 
on tfe^fsti^mof Imes^but ]»cbiest0iv«rdait in the plane whidk 
vertically intersecu the poralldl lifle% the effect is the nane as 
if finr these rays the ^GwCance of die pKreUci hmea from each 
oiher^ that ia %^ wete antaller in the proportion of the radbeB 
t» tibe eosiiM of the angle of ineid^nee than by a Yi^t f ecaved 
Tcnieafly* Conseqiseiitly the distances of the tspeetra fnmt 
die axi» (^) must become as much greater as due angle of 'm- 
ctieAct n greater, beeanaa (as the equation II. shows) the se* 
mt of these dSfStances increase in the same propartioii as < de- 
ctleases. If, therefore, ^ denotes the angle of incideme, that 
is, the angle whic^ the incident ray forma with a line perpen- 
dicular to the plane of the glaas^ tt was safe to condnde^ from 

equation II. viz. ^^ ^ = — , that sin. ^^ ^ = . 

^ 8 ' f. cos. (T 

But according to the theory of these phenomena^ which 
will be adverted to hereafter, it may be predicted, that in this 
case the spectra on both sides of the axis will no longer be 
symmetrical ; that, therefore, D', for instance, on the one side 
of the axis must be larger than D^^ on the other side. This 
is also confirmed by experiments which will be mentioned 
afterwards. In systems of lines in which s is not very small 
the difference is not striking;* but it is uncommonly great on 
the contrary in those systems where « = 0,0001223 of an inch ; 
for when ff = 55% we hive on one side of the axis IV = 16® 6^, 
and on the other side of the same axis IV = 80^ 83^. 

Now, if the symmetrical spectra of the first class, which do 
not consist of homogeneous colours, and contain no fixed 
lines, f are important for the theory of these phenomena, the 

* In ftct, Wi^ coftne Bystems of lines, when v is not very large, one 

may use the term sine S- ^ =: with sufficient accuracy, as I have 

^ f • cos ^ 

done in my Treatise " On the New Modification of Light" page 62; but 
we shall farther on find an equally accurate and more simple term- 
T New Modificaiian of Light, &c. page 18^ French translation, p. ^5. 
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Hon mfmmetfkal spectra of the second class are far more in- 
teresting, because they show the fixed lines; and from them 
the law of this modification of light can bet deduced with ex- 
treme accuracjy and the theory of these phenomena am be 
put to the seyerest test. I giye here the result of several; 
experiments with the coloured rays D and F. In order to 
diow on which side of the axis the angle S lies, which measures 
the distance of the coloured ray from the axis, I denote with 
•— I,— ^ii...those spectra which lie on that side of the axis, where 
the receiyed ray inclines to the plane of the warp ; and on 
the other hand, with + h + ii...the spectra at the opposite 
side of the axis, where the obliquely incident ray makes ob> 
tose angles with the system of lines, so that I>-i, D +Vor. 
D— II, D+"«.. denote the opposite situations of the rays D in 
the first or second spectrum. The angle of incidence ^ is here 
to be understood in the same sense as above, that is, the angle 
v^ioh the incident ray fi^rmef with the perpendicular. 

Experiments with the system of lines on glass in which 
• = 0,000122a 



D— ' = 15* 6' 36*' 




F— '=12*44'40* 


D+'=s80 83 10 




F+'=19 58 54 


D"~"=27 23 18 


tf=50* 


F-""=23 16 50 


D— ' = 13*58' 12" 




F+' = ll*43'5S" 


D^^^'^SO 42 51 




F+' = 15 53 10 


D— ' = 25 4.6 20 




F— "=23 16 50 
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F+' = 13 37 38 


D-"=24 25 30 


<r=40o 


F-"=20 33 39 


D-' = 12* 17' 34" 




F-' = 10* 15' 29" 


D+' =15 8 52 




P+' = 12 8 12 


D--*'=s28 18 54 


tf£=SO^ 


F— "=19 32 57 


IT-' =J1M2'22*' 




p^i _ 90 ig' 3gi» 


D+' =: 12 40 30 




F -»■'= 10 17 34 


D-"=2l 42 5 




F— "=18 4 35 


D+"=28 50 5 




F+"=22 SO 10 

• 
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D""' = lO*' S3' 2" F""' = 8* 44' ICT 

D+' =11 19 23 ^V = 9 15 22 

D-"=20 46 54 F— ''=17 12 45 

D+"= 24 14 SO F+"= 19 27 

In these experiments the instrument could not be used as a 
repeating one on the first angles. They are therefore, in re- 
spect to the seconds, somewhat less accurate than those ob- 
tained by light received vertically ; but as the differences on 
one or the other side of the axis already amount to several de« 
grees, a few seconds are no longer of consequence. 

Thus, in the aggregate experiments of this kind, as D— « 
has been obtained differently from D-*-i, so likewise F— « from 
F+i ; and the same was the case for the remaining coloured 
rays, of which I here omit the experiments. When the light 
is not received vertically, the spectra produced by the system 
of lines are not at all symmetrical on both sides of the axis ; 
nay, the difference of their position, with large angles of in- 
cidence, is so considerable, that, even if it amounted only to the 
hundredth part, it could be easily observed. 

(To be concluded in newt Number.) 



Akt. XXIL— -4ccow7t< of Halos and Parhelia observed in 

America. • 

On the 8th September 1816, between two and three o'clock, 
there was observed about the sun, at New Port, Rhode Island, 
a very curious halo, which lasted between 40' and an hour. It was 
drawn by Mr D. Melville, and is represented in Plate I. Fig. 
3. The halo encircling the sun S was of the ordinary size, 
but very bright, having the whole of its circumference tinged 
with the prismatic colours. On its upper and north-east limb 
there was a bright mock sun, the rays of which formed a se- 
cond halo of a smoky white colour, well-defined in its whole 
circumference, but more faintly as it approached the primary 

• Collected and abridged from Dr Silliman'i Jaumaf, rol. x. p. 368, and 
▼o). xi. p. 3SA. 

VOL. VII. NO. I. JULY 1827. H 
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halo on its south-west limb where they united. This halo 
AB was double the diameter of the one round S, and had 
mock suns at A and B. The rays of light from A formed 
another circle m n (said to be' double the diameter of A B, 
though the original figure does not so represent it,) and the 
rays from B a similar one n p. The rays of light thrown oflF 
at the crossing of these circles at n, formed segments ^ r of a 
fifth halo, about ISO^ of which was below the horizon. 

A halo was seen on the 19th August 1826 in Tod County, 
Kentucky, which is shown in Plate I. Fig. 4. If we suppose E 
and W the east and west points, A the zenith, and B the sun, 
then CC is a circle with the prismatic colours of exceeding bril- 
liancy, D D a very bright luminous circle passing through the 
sun B, E E, E E, two segments of circles intersecting D D at 
F. These segments were very bright about F, but became 
gradually invisible as they approached the sun. The points 
B, A, P were in a straight line, and the intersection F was 
the same height above the horizon as the sun, and moved 
north and approached the zenith, in the same proportion as 
the sun moved south, and approached the zenith. The circle 
D D, and the segments E E, EE, had the same diameter, and 
diminished in size as the sun approached the zenith. These 
circles were first observed about eight o'clock, and continued till 
eleven. There was not a cloud to be seen, and the haze was 
io thick high up in the atmosphere, that the sky appeared 
completely black, and the sun shone with so much splendour, 
and there was such a glare, that it was painful to the eyes 
to go into the light. 

On the Friday following the same phenomenon appeared, 
with the addition of an elliptical halo mn, less brilliant than 
the external one. 

On the 19th August 1825, there was seen at Jackson, in 
Tennessee, the halo shown in Plate I. Fig. 6, which is the 
same nearly as the one above described, and seen on the same 
day in Tod county. A is the zenith, B the true sun, C C, 8z;c. 
are the parhelia formed by the intersection of the circles, D D 
two small segments of a large circle, and E, W, the east and 
west points of the compass. The luminous circle had much 
the appearance of a lunar rainbow ; that part of the small cir* 
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de west of the true sun was more bright than the rest, the 
extreme north and south points of the two largest circles were 
very dim, and the eastern extremity of the small circle some- 
what flattened. In this halo, the two circles mn, npof Fig. 
8 are completed, and there are additional segments at D D. 
In this halo, the circle of which A is the centre is less than 
that in Fig. 3, where there are also parhelia not seen in the 
other. 

On the 14th August 18^, there was seen at Millbury, 
Massachussets, the halo shown in Plate I. Fig. 6. It was seen 
at eight o^clock in the morning, and continued till past eleven. 
6 is the sun, A B a circle having the sun in its centre and 
about the size of the common halo. C D an ellipsis, and E F 
a large circle at the west of the sun through which its circum* 
ference passed. The colours, except at the points G H, were 
like those of the rainbow. 



Art. XXIII.— Z>^t»cHp^MW of OxahveritCy a New Mineral 
Jrom Oxahver^ in Iceland, * By David Bbewstsb, LL. D. 
F. B. S. Lond. and Sec. R. S. Edin. 

The vwy interesting mineral which I now propose to de- 
scribe was put into my hands by Henry Witham, Esq, whose 
knowledge of mineralogy and zeal for its progress are already 
well known to the society. 

The specimens on which it is found were brought from the 
hot spring of Oxahver, in the north east oi Iceland, by Mr 
Brown of this city. They are decided petrifactions, in which 
the wood has been replaced by calcareous spar of a fine ochre- 
yellow colour, and more or less crystallized. This opinion 
was doubted by competent judges who had seen some of the 
specimens, but I consider it as completely established by a 
specimen now upon the table, which, along with some others, 
Mr W. G. Thomson has been so kind as to send me from his 
cabinet. 

The new mineral occurs on these petrified masses in thin 
veins, in amorphous masses, in aggregated groups of crystals, 

* Cmamuiiicated to the Royal Society, May 7, 1837. 
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and sometimes in insulated crystals implanted in the calcareous 
iq>ar. 

The crjrstals are acute octc^edrons, with a square base^ and 
therefore belong to the pyramidal system of Mohs. The 
angles at the base are truncated by planes parallel to the axis 
of the octohedron, and equally inclined to the adjacent sides 
of the base, so as to form, when enlarged, the faces of a square 
prism. 

In submitting the most perfect crystals to measurement, a 
very remarkable peculiarity, which I have never before ob- 
served, is distinctly seen. Every face of the octohedron is a 
surface of double curvature, in consequence of which the 
maximum angle of the two opposite faces of the pyramid is 
58% while the minimum angle is 42°, giving a change of in* 
dination of no less than 16°. The maximum inclination oc- 
curs at the base, and at the vertex of the pyramid, and the 
minimum inclination at an intermediate point, so that the cry- 
stal has a form very unusual among minerals. See Plate II. 
Fig. S. 

The general size of the crystals is about one-tenth of an 
inch in length, their surfaces are even, but not brilliant, and 
the small truncations of the angles at the base of the pyramid 
are more imperfect than those of the octohedron, the imper- 
fections having the direction of the axis. 

The crystals cleave with some facility perpendicular to the 
axis, and the plane of cleavage is considerably rounded, the 
convex surface being turned towards the apex of the pyramid. 
In no other direction have I been able to discover the least 
appearance of cleavage. 

The hardness of this mineral is. between 4.6 and 5.0, — 
between ^?«or spar and apatite^ but nearer to the latter." Its 
specific gravity, as determined by a mass of forty-three grains, 
is '2.21 8. 

The colour of the crystals is light-grey, leek^green, olive- 
green, and reddishi^brown. They have one axis of double re« 
fraction coincident with the axis of the octohedron, like all 
other crystals belonging to the pyramidal class. This axis is 
negaiive like all those of the pyramidal class, except! ngapophyl- 
lite, that cleave perpendicular to the axis, and its intensity is 
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«ueb, that at a thickness of 0.057 of an inch, and in a pkne 
perpendicular to the axis, it polarizes the pink of the third or* 
der of colours. 

Its index of ordinary refraction is greater than that of the 
stilbites and mesotypes, and is very near that of apophyllite. 

This mineral is neither pyro-electrical, nor is it phospho* 
rescent by heat. 

From the characters which have now been described^ it is 
obvious that this substance must be arranged under the second 
class, and the sixth order, or that of Jcauphone spar of the 
system of Mohs. It approaches very near to the apophyllite 
in form, in cleavage, in hardness, in specific gravity, in re- 
fractive power, and in the absence of pyro-electricity and phos- 
phorescence. It differs from it, however, in the inclination of 
its pyramidal faces, a difference which even the unassisted eye 
can detect, and in having a negative aaiSf while apophyllite 
has a positive aans of double refraction. In notidng, however, 
this point of difference, it deserves to be remarked, that Mr 
Herschel found portions of crystals of apophyllite which ex- 
ercised a negative action upon a particular part of the spec- 
trum ; and in the theory which I have published of this singu- 
lar property, I have stated that I " had no doubt but.apo- 
phy llites will yet be found in which the axis is negative'tot all 
the rays of the spectrum.*" If Dr Tumer^s analysis should 
approximate this substance to the apophyllite, the result would, 
on this account, be a very interesting on^. 

Before I conclude this notice, I may mention a curious pro- 
perty of this mineral, though it is slightly connected with its 
chemical relations, which will come under the consideration of 
Dr Turner. 

Like Labrador feldspar, it contains a number of minute va- 
cuities. When a complete crystal is placed in any of the mi- 
neral acids, they do not appear to exercise any action upon it, 
but are absorbed, rendering, as might be expected, the mine- 
ral more transparent. After a considerable time, the acid thus 
absorbed seems to act upon the substance, which is shown by 
a diminution of its transparency. The crystal however retains 
its external form even for weeks, but when it is taken out of 
the acid it may be crushed between the fingers. 
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lil^ Henderson has given thfe foUowiiig account of the hot 
springs of Oxahver, where this mineral was found* 

The middle fountain, or Oxahver^ the most celebrated of 
these springs, (the springs c^ Reykiahverf,) is situated about 
150 yards S. W. from Nordur-Jiver. Its pipe is weight feet 
at its greatest diameter, and is surrounded by a strongly in* 
crusted brim almost close to the orifice. The incrustations 
formed by the depositions of this fountain are peculiarly beau- 
tiful. The greater part of the mound seems covered with 
small thin pieces of wood, some of them half a foot long, which 
lie in almost every possible direction. The cavities, by the 
junction of the pieces, are often filled with a fine efflorescence, 
and various other curious petrifactions.-*See Henderson'^s Ice-- 
Umdf p. 145. 

Art. XXIV.— ^wai^m qfOxahverite. * By Edward Tur- 
KER, M. D. F. R. S. E. &c. Lecturer on Chemistry, and 
Fellow of the Royal College of Physicians, Edinburgh. 
Communicated by the Author. 

On exposure to heat in a glass tube, the oxahverite emits a 
considerable quantity of water, becomes brittle, and acquires 
a yellow ochrey tint, but does not suffer any change of form. 
Heated before the blowpipe, it fuses without difficulty, and 
yields a transparent colourless globule. With borax it melts 
into a transparent bead, and when fused with the phosphate 
of soda and ammonia, assumes the appearance indicative of 
the presence of silica. When heated before the blowpipe 
with the flux of bisulphate of potash and fluor-spar, as de- 
scribed in a former paper, the flame did not receive either a 
^een or a red tint, and hence the absence of boracic acid and 

lithia may be inferred. 

The oxahverite is readily attacked by the nitric or muria^ 

tic -acid, even when diluted with water ; so that these men- 
strua cannot be safely employed for separating the carbonate 
of lime in which the mineral is imbedded. When a crystal 
is put into strong muriatic acid, it gradually becomes opaque 
and brittle, but retains its form. Subjected in the state of 

r 

* Commufiiiofttod to the Royal Sodety May 7, 1887. 
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fine pi>w|ier to the action of muriatic acid, it suffers complete 
decomposition. A gelatinous residue remains, which, 4ftet 
expb^ure to a red beat, is found to be. a light white powder 
readily soluble in a concentrated hot solution of the carbonate 
ef soda, and possessed of all the properties of pure silica. The 
acid solution had a yellow colour indicative of the presence of 
the peroxide of iron. The addition of muriate of baryta did not 
disturb the transparency of the liquid. Pure ammonia caused 
a reddish-brown flocculent precipitate, consisting of the peroxide 
t>f irofi and alumina. On adding oxalate of ammonia to the 
filtered solution, a copious white precipitate of the oxalate of 
lime ensued. The residual liquid, evaporated to dryness and 
ignited, gave a white fusible residue, in which carbonate of am.- 
ibonia and phosphoric acid could discover no trace of magne- 
sia, but which, with the muriate of platinum, yielded a copious 
precipitate of the yellow muriate of platinum and potash. The 
saline residue did not possess the property of communicating 
a yellow tint to flame, from which circumstance the total ab- 
sence of soda is inferred. 

From the preceding characters, it follows that the oxahve- 
rite is composed of silica, lime, potash, oxide of iron, alumi- 
na, and water. In addition to these ingredients I have like- 
wise discovered a trace of fluoric acid. In the preliminary 
examination I had indeed failed in detecting this substance ; 
but when, on observing the similarity in the composition of 
oxahverite and apophyllite, I repeated the experiments with 
a larger quantity of the mineral, I succeeded in procuring une- 
quivocal indications of its presence. From a deficient supply 
of the oxahverite I have been unable to determine the precise 
proportion of fluoric acid ; but the quantity is very minute, 
and I apprehend falls far short of one per cent. 

With respect to the degree of oxidation of the iron, it is 
certain that this metal is in part at least in the state of perox- 
ide ; for, on acting upon the mineral with muriatic acid in a 
close vessel, and pouring the liquid into a boiling solution of 
the ferro-cyanate of potash, a blue precipitate appeared. 

To discover the proportion of the constituents of this mineral, 
I exposed 22.96 grains of the fresh crystals, in fine powder, to 
the action of strong muriatic acid for foivty-eight hours. The 
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mixture was then evaporated slowly to drj^ess, and the so- 
luble parts removed by dilute muriatic add assisted by heat. 
The silica, collected and heated to redness, weighed 11.65 
grains, equivalent to 50.76 per cent. 

The acid solution was treated by pure ammonia in order 
to separate iron and alumina ; and to -the filtered liquid an 
excess of the oxalate of ammonia was added. The oxalate of 
lime, collected and ex^posed to a white heat, yielded 5.14, or 
SS.S9 per cent of pure lime. 

The precipitate, consisting of iron and alumina, was treated 
in the usual manner by pure potash. The peroxide of iron, 
thus procured, amounted to O/JS of a grain, or 3.89 per cent ; 
and the alumina to 0.23 of a grain, or 1 per cent. 

The solution from which the oxalate of lime was obtained, 
was evaporated to dryness, and exposed to a red heat. The 
fused residue consisting of the chloride of potassium, weighed 
1^2 grains, equivalent to 0.96 of a grain, or 4.18 per cent of 
potash. 

To ascertain the quantity of water contained in the oxah- 
verite, 6.45 grains of the crystals were heated to redness. 
The loss was 1.12 grains, or 17.36 per cent. 

On comparing the result of this analysis with that of apo- 
phyllite and tesselite, as given by Berzelius, it will be seen 
that the composition of these minerals is very analogous. 





Oxabverite. 


Apophyllite. 


TesMlite. 


Silica, 


50.76 


S2.13 


52.38 


Lime, 


22.39 


24.71 


24.98 


Potash, 


4.18 


5.27 


5.27 


Peroxide of iron, 


3.39 


0.00 


0.00 


Alumina, 


i.oe 


0.00 


0.00 


Fluoric acid 


a trace, 


0.82 


0.64 


Water, 


17.36 


16.20 


16.20 



99.08 99.13 99.47 

As the proportion of silica, lime, potash, and water, in oxab- 
verite, is so nearly the same as that of the other minerals, it 
admits of doubt whether the iron and alumina, combined per- 
haps with a little water, are not to be regarded as accidental 
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impurities^ rather than as essential parts of the mixture. lo 
this view the oxahverite would be a variety of apophyllite. 



AftT. XXV.-— Ots the existence amd tises of Cilice in the 
jfoung^the Gastercfpodtms MoUiLScay and on the cames of the 
spiral turn of Univalve Shelis,* By R. E. Grant, M. D* 
F. R. S. E. Fellow of the Royal College of Physicians of 
Edinburgh* and formerly Lecturer on Comparative Ana- 
tomy. Communicated by the Author. 

When we examine the surface of the minutest animalcules with 
a powerful microscope, we perceive that their quick locomotions 
are produced by the rapid vibration of very minute processes 
termed cilice^ variously disposed on the surface of the body in 
the different species. In zoophytes, whose fixed and inert 
axis prevents them from swimming to and fro in search of 
prey like animalcules, we observe incessant currents of water 
directed to the mouths of the polypi, caused, not as is gene- 
rally supposed by the motions of the teutacula, but by the quick 
vibration of cilice disposed either on the tentacula, or around 
the mouths of the polypi. I have already shown that the 
same minute vibratory organs exist on the surface of the re- 
productive gemmules, or so named ovay of a great variety of 
zoophytes, enabling these fixed and apparently inert animals 
to rise from the bottom of the sea, and swim rapidly from 
place to place during the first stage of their existence, sepa- 
rate from the body of the parent. Although the dliw, in the 
simplest orders of animals, might be considered as organs of 
motion destined to supply the place of the muscular system, 
a more extended application of the microscope will show that 
they are not confined to animals thus low in the scale, but are 
likewise of frequent occurrence in such as have the muscular 
and nervous systems highly developed, and probably that 
they have some influence in the first developement of the em- 
bryo of the most perfect animals. While watching the pro- 
gress of the embryo of the Buccinum undatum, arid of the ' 

* Head before the Werncrian Natural History Society of Edinburgh 
on the 24th March 1S97. 
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Airpwm lapiBti$j y/iih the view of determining the influence 
"exerted by the enormous pukationB of the heart of the testa- 
<;eous gasteropodous moUusca^ in causing the oblique spire of 
univalve shells to lie always on the side opposite to that or- 
gan, I was early struck with the rapid and incessant motioki 
t>f the amniotic fluid towards the fore part of the body of 
these animals during every stage of their developement within 
the ovum, and it was easy to observe by the aid of the micro- 
^ope that these currents were produced by (Mice placed a/ound 
the margins of two funnel-shaped projections on the fore part 
of the young animal. On examining the cells newly deposited 
by the female Bticcinum undatum^ whether in basons of sea 
water, or on the sea shore, we find in each cell about a thou- 
sand very small yellow opaque spheres, suspended in a trans- 
parent gelatinous fluid, which has a saline taste, and leaves 
•dendritic crystals on evaporation. These yellow bodies do 
not efiPervesce in nitric acid, nor can we perceive any lime se- 
creted in the shell of the young animal before it comes in con- 
tact with the sea water by the opening of the cell at maturity. 
, The yellow spheres are observed to assume an arrangement in 
curved and convoluted rows, and at length they are found 
grouped together into about twenty small separate masses, 
where they are united by a gelatinous basis. Soon after the 
formation of these twenty round groups, we observe the gela- 
tinous connecting matter form a transparent covering on each 
group, which is the rudiment of the future shell, and on one 
side the gelatinous matter is lengthened outwards, so as to 
form the margins of an internal cavity whose entrance is sur- 
rounded with vibrating ciZi^, and in the interior of which we per- 
ceive a constant revolution of the particles of some fluid. The 
.vibration of the dlicBf and the revolving current in the internal 
cavity, are perceived long before the pulsations of the heart, or 
any appeai*ance of that organ are discernible, and are the first 
indications of life in the embryo. The yellow opaque bodies oc- 
cupy the shut end of the spire like the testicle and ovarium of 
the adult. The heart is formed on the left side of the trans- 
parent anterior part, and its motions are so great, that at each 
diastole the whole projecting anterior half of the animal is 
forced considerably to the right side> causing that part of the 
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body, and consequendy the shell, to assume a curved fotm, 
with the heart always on the convex side of the curve. The 
heaH pblsaies about twenty times in a minute, and the dias* 
tole of its cavities is much more sudden and remarkable thati 
the systole. If the motions of the heart were the only powers 
which turned the body from a straight line, the spire of the 
Bv>ccmum would revolve on the same plane round its shut ex- 
tremity, like that of a Spirorbis ; but as the animal^s foot re- 
quires continually to descend over the columella of the shell, 
before it can reach a solid surface to creep upon, the body 
and the shell are thus incessantly deflected from the original 
plane, and forced to assume the spiral form which we observe 
in the adult Buccinum^ and in most univalve shells. In the 
reverse shells, where the cone lies on the left side of the ani- 
mal, we likewise find the heart in a reverse situation, being 
then on the right side. The two wide projecting circles of 
eiUiB at the sides of the mouth continue visible for some time 
after the escape of the young Bticcinum from the general cell, 
and they are of such length and size that their motions can 
be easily followed by the eye aided by the microscope. The 
young of the Purpura lapWus are also inclosed in a horny 
general capsule, like those of the Buccmum. The ovum of the 
Purpura is shaped like a grmn of com, while that of the Buc~ 
dffium is flat like a split pea. When first deposited, the homy 
covering in both is white and soft, but soon becomes yellow 
and firm, and the transparent gelatinous matter enveloping 
the young becomes gradually thinner as the young advance 
to maturity. There are about fifty-five young in each cell of 
the Purpura^ and they exhibit the same mode of develope- 
ment as those of the Buccinum; the same revolution of particles 
within the transparent part of the embryo give the first indi- 
cation of life, and the same wide ciliated opening is seen on 
each side of the head, the ciluB continuing to vibrate for some 
time after the escape of the young from the cell or ovum, as 
in the Buocmum. 

These circles of long vibrating cUiiB I have also met with 
in the young of other genera of testaceous mollusca, as the 
TrochuSf NeritOf &c. which are not inclo6(ed in a general homy 
cell, but are merely enveloped in a soft gelatinous matter, by 
whidi they adhere to the leaves otjitci till they arrive at m». 
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turity. In such genera as have the ova enveloped only in a 
soft gelatinous matter, we find a delicate membrane surround- 
ing each fcstaSy and inclosing a thin amniotic fluid. In these 
the (MicB are so long, and so rapid in their motions, that the 
young are seen within the ova revolving continually round 
their own axis, by striking the cil\€B against the inside of the 
containing membrane; and when they escape from the {yoa, they 
are carried with gre^t velocity through the water by the vibra- 
tions of the <Mi(B* I have observed the same appearances in 
the young of the naked gasteropoda as in the ova of difierent 
species of Dorts^ Edis^ &c. which are inclosed in a soft trans- 
parent gelatinous matter, and adhere by it to rocks or other 
solid marine bodies. The young in these genera are likewise 
surrounded, each by a thin membrane and amniotic fluid. 
They are seen almost continually revolving round their centre 
within the ova^ and they swim rapidly forward by the action 
of their ciMce when they escape from the ova^ In those ge- 
nera which deposit the young in a general homy cell, as those 
first described, we find no membrane or amniotic fluid sur- 
rounding each ^ttiSy but the horny covering is lined with a 
delicate membrane which incloses the whole of the embryos 
and the gelatinous fluid in which they are developed. The 
young of the Bucdnum^ when mature, escape from the cell, 
by a part of the homy covering separating on the inner con- 
cave side of the cell. The young of the Puf'pura escape by 
the falling off of a firm gelatinous plug from the free extre- 
mity of the cell. The portions of the outer covering which 
fall off are probably loosened by the motions of the young 
within ; and as the young are still safely lodged in their cells 
when they first come in contact with the sea water by the for- 
mation of the aperture, we find the cilice in such genera much 
less developed than in the other genera without a homy co- 
vering. Their motions appear destined to bring a constant 
supply and renewal of pure sea water in contact with the 
young in the cells, in order to perfect the formation of the 
.shell before their final departure from the now open cavity 
of the cell. In the ova which are enveloped in a gelatinous 
connecting matter without any horny covering, we observe 
that connecting matter become very soft and loose, aiid se- 
parate into long floccuU when the young have arrived Mt 



Mr Warden on a New Safety Gas Burner. 125 

maturity ; and when the ova separate successively from the 
general mass by the action of the waves, the young in each 
ovum is so large as nearly to fill the whole of the vesicle which 
contains it. The cilice in these species are so long, and move 
with such rapidity, while the young gasteropod is incessantly 
revolving round its. own centre, that probably the continued 
pulsations of the cili^ against the sides of the containing ve- 
sicle tend to abrade or weaken it, and thus aid the escape of 
the young animal. After their escape from the vesicles, the 
rapid vibrations of these long cilice cause the young animals 
to swim with great velocity to and fro in the water, which will 
greatly accelerate their means of procuring food during their 
infant state ; and as they have neither a bt/ssus to fix them- 
selves to rocks, nor a calcareous shell to protect them from 
the violence of the sea, the power of rapid locomotion which 
they possess by means of the cilice will add much to their 
safety in an element in constant agitation. 

There is a remarkable similarity in the structure of the 
ciliated parts in the embryos of all the gasteropodous moUusca 
I have yet examined, and even in the general form of these 
animals, whether naked or testaceous, in their infant state. 
The existence of those singular minute vibrating organs term- 
ed cili€By appears not to have been hitherto noticed in animals 
so high in the scale ; but from their general occurrence in this' 
extensive class, it is highly probable that they are much more 
frequent and important organs in the economy of the lower 
animals than observation has hitherto shown. 



Art. XXVI. — Description qf a New ^afety Gas Burner. * 
By Mr William Warden, Engineer to the Edinburgh 
Portable Gas Company. In a Letter to the Ebitou. 

SlE, 

I TAKE the liberty of sending you a plan of a safety burner 

* In Number W. p. 345 of this Journal, we have given a drawing and 
description of an improved patent gas burner invented by Mr Jennings, 
in which the cock shuts itself when the flame is extinguished. Ingenious 
as this contrivance was^ we have no doubt that the following is more simple 
and efficacious, and more applicable- in practice. The Society of Arts has 
adjudged to Mr Warden a silver medal for this invention. — Ed. 
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wbidi will stop the discharge of the gas when the flame is'ex* 
tinguished without shutting the stop cock. 

My plan or invention for the above purpose is as follows.: 

Imniediately above an argand, or other burner, and sur- 
rounding the bottom of the flame, I place a hoop of brass 
lined with steel, shown at a by Plate I. Fig. 7 and 8, and having 
an opening on one side at by with a small projection d, c, on 
each side of the opening. 

The gas being ignited, the brass expands more than the 
steel, and thereby brings together the opening of the hoop, so 
as to grasp a piece of metal e d, connected to the cock or 
valve at g by the levers tf^fg. 

Should the gas be extinguished, the hoop a b cools, and im- 
mediately contracts, so as to relinquish its grasp of the piece 
of metal d e in connection with the cock or valve g, and by 
which the said cock or valve is held open, and consequently the 
endd of de escapes from b c, and by its descent shuts the cock 
g. Although the hoop above-mentioned has been made of 
brass and steel, it may be made of any other metals that will 
act in the same way. 

I have sent you a burner and cock fitted up with the above 
hoop^ and a connection with the cock, merely to show you 
more clearly the principle upon which it acts. — I am, Sir, 

Your obedient servant, 
Portable Gas Company's Office, Wm. Waeden. 

21*^ April 1826. 



Aet. XXVII. — On the Gradtud Changes which take place 
in the interior of Cupriferous MhieralSy while their ewtemal 
Jbrm remains the same. * By William Haidingeb, Esq. 
F. B. S. E. Communicated by the Author. 

Mineralogists are very generally acquainted with the cry- 
stals from Chessy in France, having the form of blue copper, 
but consisting of fibrous masses of malachite. Such varieties 
are found in that locality, as well as perfect homogeneous crys- 

* Extracted irom a paper read befi^re the Royal Society of Edinburgh 
on the 16th of April 1887. 
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uls ; but only extendve eoUeclions, or the large qiiaiit&j ga^ 
thered and preserved on the spot, bc^ of which I had the* 
goo4 luck to examine, will allow of observing perfect and coa^* 
tinuous passages from one to the other, by means of a aeriesy 
which may be established of the occurring varieties, and of 
which these may be considered as the extremes. The series be- 
gins with such crystals as not cmly possess the shape of the blue 
copper, but likewise consist of that substance, with the except 
tion of small particles of the green fibrous malachite, which 
appear like something foreign, accidentally imbedded in the 
otherwise homogeneous mass. It terminates in such varieties 
as scarcely betray the original shape of the hemi*prismatic 
crystals, the last blue particles having disappeared, and the 
fibres grown out even beyond the original surface of them^ 
and showing disengaged crystalline terminations. The inter^ 
mediate members distinctly possess the shape of crystals of t^ 
blue copper ; nay, they have occasionally even particles of the 
original substance here and there distributed over their sur- 
face, which to the last preserve a parallel position. They are 
not displaced by an increase of bulk of the newly formed spe*- 
eies. The chemical difference between the two is not consi* 
derable. Several analyses published by Klaproth, Vauquelin, 

and Phillips, agree very nearly with the formulae proposed 

. ■ .... 

by Berzelius, which are Cu Aq* + 2 Cu C* for the blue cop. 

per, and Cu C + Aq for the malachite. The proportions of 
the ingredients are 

Blue Copper. Malachite. 

Oxide of copper, - - 69.16 71.89 

Carbonic acid, - - 25.61 19.96 

Water, - - - 6.23 8.15 

The change effected during the process of decomposition is 
the loss of a portion of carbonic acid, which is compensated by 
an additional quantity of water. If the formulae above-men- 
tioned are resolved into their constituent parts, as given sepa- 
rately in the analysis, the blue copper is composed of three 
atoms of oxide of copper, two of water, and four of carbonic 
acid; while malachite contains three atoms of each. One atom 
of carbonic acid is therefore exactly replaced by one of water. 
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Haiiy does not consider the crystals formed by aggregated 
masses of the green filamentous malachite as Epigemes of the 
blue copper, as he unites the two species into one, and rejects 
the slight difference in the results of the chemical analysis as 
irrelevant. Beudant, I believe, is the first naturalist who en- 
tertained a correct view of this subject. 

Not only the blue copper, but also the imbedded octahe- 
drons and dodecahedrons of octahedral copper-ore, are found 
in that locality in a state of incipient decomposition, resem- 
bling it in so far as the form of the crystals is not altered. 
There is one curious difference, however, in the progress of this 
decomposition. In the octahedral copper-ore the surface first 
turns green, by the absorption of oxygen and water, since 
the protoxide is converted into a hydrate of the peroxide* 
and then the change penetrates deeper into the mass, form- 
mg a more or less considerable coating of compact mala« 
chite; whereas the reverse takes place in blue copper, the 
surface of the crystals being the last portion which is con- 
verted into malachite, the decomposition beginning from the 
point of support. There are crystals of an octahedral form, 
consisting, at least near the surface, of fibrous malachite, of 
the same kind as that which often constitutes the body of 
crystals having the shape of blue copper, for the interior 
of them generally consists of octahedral copper-ore not de- 
composed. A dodecahedral crystal of octahedral copper-ore, 
changed into blue copper on its surface, is preserved in Mr 
AUan^s cabinet, but such examples are rare. 

The cuivre Aydro-Micietuc of Haiiy, comprehending chry- 
socolla, is a species not yet well established, as the crystals 
usually observed in the collections are not in a determinable 
state. They are for the greater part converted into mala- 
chite, but their angles show that in their original state they 
have not been blue copper. I have seen crystals in Mr AI- 
lan^s cabinet, pretty distinctly pronounced, in the shape of 
compressed six-sided prisms, the narrow faces meeting at 
angles of about 11^, and the narrow, with the broad faces at 
angles of about 129P and 1^^, from which it appears that 
the original substance, as to form, belongs to the hemi-prisma- 
tic or tetarto-prismatic system. There is an angle in Haiiy^s 
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description of 12^ Iff situated like the one of 12^ ; but the 
prism being supposed to be a right rhombic one, it follows that 
the other two angles will be 116® 22^ and 122° 19'. Besides, 
Haiiy gives a specific gravity of 2.733 to his crystals, while 
the varieties of chrysocoUa never go beyond 2.2. I know 
only one specimen; with crystals apparently homogeneous, and 
resembling chrysocoUa, engaged in a pale brown clayey sub- 
-stance. It forms part of the magnificent collection of Mr 
Bergemann of Berlin, who intended to subject it to a chemi- 
cal analysis, whil^ Professor Gustavus Rose was to examine 
its mineralogical, and particularly its crystallographic charac- 
ters. We have therefore to look to the ability and zeal of the 
Berlin mineralogists and chemists for more accurate informa- 
tion regarding this remarkable substance. 

The blue copper, ground to an impalpable powder, is em- 
ployed as a blue paint, of a very bright tint, paler than the 
mineral itself. It is not, however, highly valued, because it 
is apt to lose its original colour, and to turn green. This is 
mentioned by Haiiy, who quotes authorities as old as Walle- 
rius, and even Boetius de Boot, for the colour of the Arme- 
nian Intone of the ancients. * The decomposition of the blue 
pigment is a case exactly similar to that of the blue crystals^ 
as presented by the specimens found in mines. 

Copper in its metallic state, when exposed to the action 
of the atmosphere, variously combines with the elements con- 
tained in that fluid, -f- I have seen remains of Egyptian ves- 
sels, in the possession of Captain T. D. Stewart, which had 
formerly consisted of copper or bronze, and still presented the 
exact outline of their original shape, with a pretty smooth sur- 
face. Some of the fragments were nearly one-fourth of an 
inch thick ; but so complete was their disintegration, that they 
could be easily broken across with the hands, presenting on 
their fracture a compound mass full of small drusy cavities. 
In these the octahedral crystals of the copper ore, of which 
the whole mass consisted, were distinctly visible. The curved 
surface of most of the vessels was covered with atacamite, 

* Traits de Min. 2de Edit. t. iii. p. 503 

t This fact is mentioned in the translation of Mohs' TreatUe onMine'^ 
ralogy, Yol. ii. p. 383. 
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^ometiines crystallized, particularly on the concave sides^ 
There were some white patches also which I did not tb^ 
examine. During his reiudence in the Ionian Isles, Dr John 
Davy has paid much attention to similar changes which 
have taken place in ancient Greek armour and copis. He 
found * that the substances forming green, red, and white 
spots on the surface of these articles, consisting of alloys of 
copper and tin, were carbonate and submuriate of copper, oc- 
tahedrons pf the protoxide and pure ipetalUc copper, and ox- 
ide of tin. In several instances there was po metallic copper 
formed, and the protoxide was blackened by an admixtv^re of 
.peroxide. Since it cannot be supposed that the substances 
formed on the surface of these brpnze articles were deposited 
from any solution, Dr Davy infers that an internal movement 
of the particles must have taken place, caused by the influ- 
ence of electro-chemical powers. Dr Davy's opinion, that 
such considerations wiU explain many pheiK)mena ooQurring 
in the mineral kingdom, is shown to be perfectly correct by 
many facts observed in nature. In the native copper I 
never could observe any such changes, though I have exajnin- 
ed a great number of specimens with the view pf discovering 
them ; but we have probably to attribute to the admixture of 
tin, and the electro-chemical action dependent upon the coptact 
of the two metals, the greater dispositiop of luronze to form 
new compounds with the elements contained in the atisiiosphere 
and in water. 

There are several species, in the composition (^ which sul- 
phuret of copper enters as one of the most important ingre- 
dients, as the prismatic copper-glance, or vitreous copper, and 
the octahedral and pyramidal copper-pyrites, or the vai^iegated 
copper and copper-pyrites. All of them are inore or less 
subject to successive changes in their chemical ccHistitutioi], 
while the form in some cases remains, and in others h entirely 
lost* Mr Allan is in the possession pf a very interesting and 
numerous series of copper-ores, which he collected chiefly m 
the summer of 1824;^ on a journey in Cornwall^ in which I 
had the pleasure of accompanying him. This series has given 
me an opportunity of noticing several peculiarities which had 
not been mentioned before by mineralogists. 

* Phihsophieal Tramactions to l^0#> p< d^ 



• Bark gre j crygtals of cof^Mr^ghiiice^ with a bright motaUk 
lustre, ar^ cAen depoMled on low 8ix^$ided pnsnis, witb a tarw 
niahed surface, wbieb, in respect to form, entirely agree witb 
^lat species. Tbeir auifaces, however, is nerer perfectly 
smooth. On breaking them they do not present a imifonn 
appearance; generally the portions nearest the surface qob*» 
aat of the reddish metallic substance of Taxiegated oc^por 
having an unev^Ei fracture, while the rest possess tbet grey 
colour and perfect conchoidal fracture of the copper-^glance* 
Often, and particularly in thin plates, the whole shows xkiA 
appearance of variegated copper, whereas in lar^ crystals the 
two spediea are more or lesa irregularly mixed up witb each 
other. These prisms are sometimes more than an inch in 
diameter, but are usually smaller. The copper^glance^ which 
originally occupied the regularly limited q)ace^ has heen sue* 
ceeded by variegated copper. The arrangement of the por* 
tions of both species in suceeasive coats shows that the decom* 
position proceeded from the surface. 

On breaking some of the ax-<sided prisms here alluded to, I 
found a stratum of copper-pyrites of its usual bright yellow 
colour contiguous to their surface, while the rest consisted of 
variegated copper. The original form had here still been 
preserved, but a new change in the chemical constitution had 
converted the vari^ated copper into copper-pyrites^ Tbo 
peculiar twin^orystate discernible in growps of six-sided platea 
crossing each other at nearly right angles, and the distinct 
form of the six-sided plates themselves, leave no cbubt that 
two of Mr AUan^s specimens, consisting entirely oi cofqp^<t 
pyrites, owe their origin to the deoomposition of oc^per*>glAncew 
cine of them is covered with a black pulverulent oxidcy bu^ 
the surface of the other is perfectly bright, and of a fine bpi^Sn 
yellow colour. It presents to the observer the deceitfol and 
puzzling appearance of ccpper-pyritea cryirtallized in nearly 
regular six-sided plates. No cleavage can be traced ; but as 
this is not easily obtained in any of the qiecies,, it eamiol fixm, 
in the present instance, a sufficient distiactWe oharactef be* 
tweeA the simple and compound mineralsu 

Tbe variegated ccqjpor itsetf ooQurs in distinct orystab, 
mostly small, which are hexahedrons. Some larger ones, but 



132 Mr Haidinger on the changes which take place 

with curved and irregularly formed faces, cxMJur in regular 
compositions, similar to those of fluor, two of them joining in 
a twin, which may be supposed in transverse position to each 
other in reference to one of the rhombohedral axes of the 
hexahedron. Each of these groups contains in its interior a 
six-sided prism, whose smooth surfaces mav be relieved from 
the surrounding homogeneous mass merely by breaking off 
the latter. The position of this prism is such, that its planes, 
within the angles different from 120*, agree in position with 
the prism B + oo, which is the limit of Ae series of rhombo- 
hedrons, the hexahedron showing here the properties of thia 
form in regard to the principal axis of the enveloping twin- 
crystals of variegated copper. There is a face of the hexa« 
hedron contiguous to every lateral face of the six-sided prism ; 
nay, it is possible that the existence of the twins depends upon 
that of the prisms, which might exercise a considerable in- 
fluence in the deposition of the particles of the species of va- 
riegated copper. The substance of the prisms tibemselves is 
likewise variegated copper. They are divided into thin la^ 
minae parallel to the base of the prisms, having externally a 
black colour, and scarcely any lustre, but presenting the usual 
appearance of variegated copper when broken across. 

The original form is generally lost when the decomposition 
proceeds farther. In this case, what is usually called black 
copper will remain, a more or less pure peroxide of copper, 
which forms pulverulent masses. A specimen in the collec* 
tion in Gratz, from the Bannat, with crystals of the form of 
copper-glance changed into this substance, is the only one I 
remember ever to have met with, in which the change has 
proceeded so far without at the same time altering the form. It 
is probable that it has taken place immediately, and not pro- 
ceeded through the stages of variegated copper and cx>pper- 
pjrrites, though both of them, when decomposed, will likewise 
yield a black powdery residue. 

r The prismatic copper-glance is a pure sqlphuret of copper, 
whose composition is expressed in Berzelius^s chemical formula 
Cu S, the two ingredients, copper and sulphur, being in the 
ratio of 79.78 and 20.27. Most analyses give a slight quan- 
tity of iron. 
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Aceording to the analysis by Mr Bichard Phillips of a spe- 
cimen of variegated copper from Ireland, this species is com- 
posed of one atom of protosulphuret of iron, and four atoms 
of suJphuret of copper, or Fe S* + 4 Cu S. The three in- 
gredients, copper, iron, and sulphur, are in the ratio of 62.67, 
13.44, and ^.89. 

The composition of copper-pyrites, from the analyses of 
Professor Henry Hose, might be considered as being essen- 
tially one atom of protosulphuret of iron, and one atom of a 
sulphuret of copper, which contains twice as much sulphur 
as the native sulphuret, the latter forming the species of pris- 
matic copper-glance. Professor Rose is of opinion, how- 
ever, that the copper cont^ed in the mineral is in com- 
bination only with one atom of sulphur, as in other species, 
and that the whole mixture should be considered as a com- 
pound of one atom of protosulphuret of iron, one of persul* 
phuret of iron, and two of the sulphuret of copper. The che- 
mical formula is therefore Fe S* + Fe S* + 2 Cu S, and the 
three ingredients, copper, iron, and sulphur, are in the ratio 
of 84.80, 29.83, and 36.37. 

The changes, therefore', can be explained upon the suppo- 
sition, that the copper contained in the original species has' 
been replaced by iron, in a smaller quantity, however, as every 
particle of iron required twice the quantity of sulphur to be 
converted into protosulphuret in the variegated copper, and 
four times the quantity for that portion of it in the copper- 
pyrites, which is in the state of persulphuret. The compound 
of protosulphuret and persulphuret of iron, which, in the last 
species, is joined to the sulphuret of copper, is one of those 
forming the chemical constitution of magnetic pyrites. 

When the sulphur is entirely driven ofi^ and the copper 
attracts so much oxygen as to be converted into the peroxide, 
the substance of what is usually called black copper results. 
During this process often some of the carbonate is likewise 
formed. 
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Aet. XXVIII-^^ecoifia if ike Diamond WwJAng9 and Dia* 
monds qf Sumbhulpor$* * By Pjbteb Brston, Esq. Sur- 
geoD, Superintendant of the School of Native Doctors at 
Calcutta. 

The districts of Chota, Magpore» and Sirgoojah^ are not 
marked for their mineral productions, but Sumbhulpore -f has 
been, from time immemorial, distinguished lor its production 
of the finest oriental diamonds in the known world. Tbey 
are occasionally found in the bed of the Mahanuddee, and at 
the mouths of other rivers which terminate in it. The fol- 
lowing is an extract from the observations of a gentleman^ 
whose source of information on this interesting subject was 
the best that could be obtained in Sumbhulpore. 

^* The Mahanuddee is navigable for six months in theyeari 
though not without obstructions and difficulties for boats of 
three to four hundred Maund^s burthen, from the sea to Soo- 
reenarain, which cannot be less than 380 miles, and for small* 
er vessels as far as Sumbhulpore for ten months. Diamonda 
of various sizes, and of the first quality, are occasionally found 
at the mouths of the rivers Maund, Keloo^ £eb, and others, 
which all have their sources in the mountainous partfr ot 
Koorba, Sirgoojah, Raegurb, Jushpoor, and Gangpoor, aad 
fall into the Mahanuddee on its left bank. They are also picked 
up after the termination of the rains amongst the mwl and 
sand deposited on the beds of islands on the left bank, where 
the stream, being resisted, makes a sharp turn, by persons o£ 
a peculiar class, whose occupation it is to search for them. 
I cannot learn that diamonds have ever been found on the 
right bank of the Mahanuddee, or on the left bank above its 
confluence with the Maund at Chunderpore, or below Soan> 
pore. It would appear, therefore, that they are washed dowB^ 
from the sides of the streams which flow from north to soutb 
through the mountainous and almost inaccessible track whichoc^ ^ 
cupies in Arrowsmith^s Map, the 83d and 84th degrees of east 
longitude, and Slst and 22d degrees of north latitude. This 

* This curious paper is abridged from the Transaciums of the MedicaJt 
and Physical Society qf Calcutta, voL ii. p. 261. 
f The valley, of Sumbhulpore is 410 feet above the sea. 
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inference b farther supported by the fact of their being not 
unfrequently met with in the beds of Nullahs in Rugurfa, 
Judiporet and Gangpore, though I have no reason to think 
that any attempt has been ever made to discover and open 
their mines or beds ; and this may be chiefly accounted for by 
the state of society and government in these wild regions. 
Any attempt on the part of a private individual to appropri- 
attt to himself, or conceal a diamond, would, if discovered, 
have been assuredly punished with death ; and the rajahs have 
mutually preferred this scanty and uncertain acquisition of 
preeious stones in the manner I have described, to the publi- 
aty and consequent interference of the Mahomedan or Mar- 
hatta sovereigns, by whom they were in turn ruled, which 
Would necessarily have resulted from the estaUishment and 
working of mines. Another obstacle has doubtless been the 
extieme insalubrity of the climate of the track under consider- 
ation,--->an insalubrity which the observation of many years has 
convinced me always attached to mountsanous and woody dis- 
tricts, in which gold and diamonds are indigenous. None 
but natives of the wilds, whose appearance sufficiently marks 
the ravages of disease, can enter them with impunity, except- 
ing in January and the three succeeding months, and this 
would form the chief objection to the employment of skilful 
European mineralogists, whose researches, if they could be 
adequately persevered in, would, I am sanguineiy of opinion, 
be att^ided with very interesting and important results. 

<< There were two tribes or casts of diamond searchers in 
Sumbhulpore, of whose origin, or of the period of their settle- 
ment in this part oi the world, I can learn nothing. They 
have the appeaniBoe, however, of aborigines. The names of the 
^bes are Ihara and Tora. Sixteen villages of the poorer de- 
8Brq)tion have been always enjoyed by them in rent-free Ja- 
geers ; of these four are in the hands of the Toras, ten pos- 
sessed by the Iharas, and two have been given to their tute- 
bory deity Bukeser Pat, an appellation of Mahadeo. They 
are under the direction of three chiefs, or Sirdars, two of the 
Ihara tribe, called Pater and^ Buhera, and one of the Tora, 
stjlied Seeree Ghakur. They search for gold as well as dia- 
monds, and are allow^ to dispose of all the former article 
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they pick up. Their habits are extremely dissipated ; and when 
they find a diamond they spend the money it procures for 
them in a continued scene of debauchery. In the Pergun- 
nahs of Raegurh, Sonepoor, Jushpoor, and Gongpoor, are 
also to be found persons of this kind. In the two last men- 
tioned a species of gold mine is to be found, the aperture 
only just large enough for a man to descend, but of consider- 
able extent below. An account of the mine in Gongpoor, 
from which it is stated to me that a species of pure gold of 
considerable size have been obtained, remains to be submitted." 
The diamond searchers, with their women and children, 
amounting to between four and five hundred persons, are 
annually employed from the month of November* till the 
commencement of the rainy season in searching the bed of 
the Mahanuddee for diamonds. They examine such parts of 
the river as are obstructied by rocks from Chunderpoor ta 
Sonepoor, a distance of about 120 miles, and all the hoilowa 
.in the bed of the Mahanuddee in which alluvial matter is de- 
posited. The process pursued by the searchers is extremely 
simple, and three implements only are used by them. The 
firi»t is a kind of pick-axe, with one pick called ankooa ; the 
second a plank of about five feet in length, and two feet in 
width, made a little concave towards the centre, and a rim of 
three inches in height on each side, called Doer ; and third, a 
board of similar form, but only half the size of the former, 
called Eootla. With the pick-axe the earth is dug out of 
the hollows, and collected in heaps near the stream ; pieces of 
this earth are then placed by the women on the large board, 
which is so inclined as to allow the earth, when mixed with 
l^ater, gradually to run off; the pebbles and coarse gravel are 
then picked and thrown away, and the remaining mass is af-> 
terwards removed from the large to the small board, and 
spread over the latter, to admit of every particle being mi- 
nutely examined, and gems and grains of gold, if any be pre- 
sent, being collected. The earth in which the diamond ia 
usually found consists of a mixture of sfiff reddish clay, peb- 
bles, and a small proportion of sand» and a little oxide of iron. 
This earth the searchers take particular pains to find, and 
ibey examine every particle of it with the greatest attention,. 
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I 

*' Although employed exclu»yely in this oecupation from 
time immemorial) the Iharas have not the remotest idea of 
what constitutes the matrix of the diamond. Mr Mawe, in 
his Account of the Diamonds of Brnzil^ states, that ^ the only 
places where diamonds have certainly been found in modem 
times are the central and southern parts of India proper, the 
peninsula of Malacca, the Island of Borneo, and the moun-^ 
tttnous district called Serro Dofrio, and other pkces in Bra^ 
zil. Neither the rock in which it occurs, nor the other mine-* 
rals with which it is accompanied in Malacca and in Borneo^ 
are at all known. In India it is found in detached crystals, 
in a kind of indurated ochrey gravel ; but whether or not this 
18 its native repository is uncertain.* 

^^ The diamonds of Brazil, like those of India, are found in 
a loose gravel4ike substance, immediately incumbent on the 
solid rock, and covered by vegetable mould and recent allu- 
vial matter. This ^avel consists principally of rounded 
quartz, pebbles of various sizes mixed with sand and oxide 
of iron, and inclosing rounded topazes, blue, yellow, and 
white, and grains of gold. In some parts of the diamond ter- 
ritory of Serro do Frio, which I visited, the gravel is cement- 
ed by means of the oxide of iron into a considerably hard con* 
glomerate, forming rocks and low hills. On the sides of these 
are water courses produced -by the torrents during the rainy 
season, the beds of which are very unequal and excavated. 
In these hollows diamonds are not unfrequently discovered. 
The usual and regular method of searching for diamonds is to 
collect the disdntegrated conglomerate in which they are found 
at the bottoms of rivers and of ravines, and by a laborious 
process of washing as long as the water comes off discoloured, 
to separate the mud from the distinct grains. The residue 
thus cleaned is subjected to an accurate examination for the 
diamonds which it may contain. These are distinguished part- 
ly by their crystalline form, but principally by their peculiar 
lustre, slightly verging on semi-metallic, but which cannot be 
adequately described by words. 

*^ If the above-mentioned conglomerate is not the real ma- 
trix of the diamond, its true geological situation is unknown, 
for it has never as yet been discovered in any other rock,^ 
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Now, iMiofi^h the Sumblnilpore dismoiid is mora frequent- 
ly fiafund in the red earth above dec^tibed, yet it is now and 
then met with in other kiiids of oompositionB. The fxroof of tfaifr 
red con^(nnerate being its matrix i« by no means established. 
In the ]a^ Dr Voysey's Degcriptim of the Diamond Mim9 in 
Southern India^ it is stated that the only rock in which the 
diamond is found is the sandstone breccia. * 

In the reign of the former rajahs and ranees in Sumbhut» 
pore^ the right to all diamonds found in the bed of the Maha* 
nuddee was established, and on a diamond of magnitude being 
found by the Iharas, the finder was rewarded by a grant of a 
small village in Jageer, and by presents in money and clothes* 
When detected in secreting a diamond^ they were punished 
with death, or by being severely beaten and deprived of their 
Jageers, and of the privilege of again searching for diamonds. 

The facility with which a diamond, when found by the Iha** 
ras, can be secreted, (for, instead of vigilance being exercised 
over them, they are left to use their own discretion in search* 
ing for this gem,) and the extreme difficulty in detecting the 
fraud, render it more than probable that many very valuable 
diamonds are at this moment in the possession of the finders, 
which they are afraid to disclose. For in 1818, on the power 
of the British government being established in Sumbhulpore^ 
a diamond, which had been secreted by the searchers from the 
former rulers of Sumbhulpore, was actually brought and de* 
livered to the late political agent, and by him sent to govern- 
ment as a part of the property of Sumbhulpore, which, by 
right of conquest, became the property of the state. It weigh* 
ed eighty-four grains, and was valued at 5000 rupees. 

At Sumbhulpore the quality of the diamond is named after 
the four tribes of the Hindoos. A diamond of the first qua^ 
lity is called Brahmin ; the second is named Chetree ; the third 
Byeb ; and the fourth Soudta ; and, from experience, the na- 
tive jewellers judge pretty accurately of their respective quali- 
tiesw The weights they employ for weighing the diamond are 
the ruttee and masha, the former is a fraoticm less than two 
grains troy wdight, and seven ruttees make a maaha. Bough 
dkmHneids are estimated according to their, quality. The firM 

• See this Joumxd, ^o. xl. jJ. W. 



md Dimmmk ^ Sumlt^hullfem. 



m 



qiMifity id vahied M p^ maedto, 500 ftioeii r&pe^% MttJdnd A 40a 
sicca fupe«s ; third at 300 ; and fourtli at (rem 178 to 200 slcctii 
Fupeen per tnasha. This mode of valuing a rottgh diamond in^ 
8omewbat diffsretit ttom the rul^ laid down bjr JiejSHeis for B.i^ 
certaining the value of this gem in itii native slate. Accordh^g tt^ 
Jeffiies the CarM weight of a rough diamond is squared, and then 
multiplied by % and the product is the Valere of the getn \tt 
pounds Sterling. For example, a diamofid of 380 carat Weighty 
20 X 20 ^ 4f00 X ® - L. 800 Sterling. If the product of the 
square of the carat weight of a cut diamond be mtiltiplied by 
^ instead of %f its total will be the value of a cut diamond itt 
pounds Sterling. This rule appli^ only to diamonds of smAff 
Weight, for the value of a diamond of magnitude increased, 
without any established rule, rapidly with its siae. 

The only account of the rough diamonds found in the Maha^ 
nuddee, and delivered by the finders to the leg^. owners of 
them, that I can fin<), is the annexed. 



^iA^H^ba^te^i^i^ta'ib^^^*' 



YeMftf 



Unknowtl 
1804 
1S05 
1806 
1807 
1808 

1809 



1810 
1811 
181S 
1813 
1814 
1815 
1816 
1817 

1818 



No. of Dia- 
ttiotids. 



1 
1 
1 

none 
1 
1 



3 

1 

2 

1 
none 

1 
none 

1 

1 

1 

1 

1 

1 



Weight. 



*■*'•''*'■••* - ■ ' ' ' • ■ . . - ^^ „f , , ^^ 



Masfa. 
ah& 



20 

4 

7 

22 
1 

48 



I 



2 
2 
2 

6 
1 



Rut- 
tees. 



8i 



61 
2 



Troy Wfeigbt, 
Grains. 



By whom received from thtf 
Dianioiid Finders. 



■«idbMMrftofc 



288 
56 
98 

dOd 
14 

672 

7 
14 
35 
56 

28 

28 
13 
28 
4 
84 
14 
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Ranee Ruttun Cohen 

Do. Do. 

Do. Do. 

Do. Do. 
Do. Do. 

Chunderjfee Bhoonsla^ 

Corns- in Sumbhulpore. 

Do» Do; 
Sacca Ram GopauL 
Chunderjee Bhoonda^ 

Do. Do* 



Mahadeo Rae. 



Do. 
Do^ 
Do. 
Do. 
Do. 
Do. 



Do. 
Da 
Do. 
Do. 
Do. 
Do. 
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** The lai^ diamond found in 1809 was of the third> 
(Byshres) quality. It was picked up in the month of October at 
a place called Herakode, in the bed of the Mahanuddee ; and 
its delivery to Ranee Ruttun Coher was unluckily delayed.oo 
account of her being engaged in performing the funeral cere- 
monies of her husband^s mother ; and before they were finish- 
ed the Mahratta troops arrived and expelled her from the 
country. A traitorous servant of hers betrayed the secret of 
the valuable stone to Chunderjee Bboonsla, the con\mand* 
ing officer, who persuaded the -diamond finders to surrender it 
to him by promises of the grant of a fine village and a thou- 
sand rupees. On the following morning, when they appeared 
to claim performance, they were reproached for bringing a 
stone instead of a diamond, and driven from his presence.^ 



Abt. XXIX. — Notice of some Remarkable Twin^Crystals of 
PhiUipsite. By Babon Von Beust of Dresden. With 
Observations by W. H aiding eb, Esq. F. R. S. £. 

Neab the village of Sirkwitz, between Loewenberg and Bunz- 
lau, in Lower Silesia, there are two quarries in a compact^ 
black, columnar basalt, situated on the right bank of the 
river Bober. Throughout the rock are found less compact 
portions, often of the size of a man^s head, consisting of a 
brown earthy mass, in which a great number of the crystals 
of Phillipsite are imbedded. Sometimes they occur also in 
the compact basalt. 

Both simple crystals and twins, or regularly compound 
ones, are found among them. The former do not so much 
occur singly, as rather aggregated in small imbedded groups, 
and show the simplest forms known in the species, the 
four-sided prism, terminated by a four-sided pjnramid, whose 
faces are striated parallel to two of its terminal edges. In 
the twin-crystals the extent of the two individuals is very 
frequently so nicely balanced that the result is scarcely dis- 
tinguishable from a simple form belonging to the pyramidal 
system. The striae on the faces of the pyramid, when mi- 
nutely examined, always yield the means of ascertaining the 
actual compound state of the crystals. 
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Figure 4^ Plate II. represents a very remarkable one 
-among the crystals which I have observed. The portions a, 
if Cf d, belong to one individual, while e and y*are portions of 
the corresponding faces of the other. The substance of the 
two individuals is so irregularly continued beyond the face of 
composition, that it is difficult to say how this face is situated. 

The hardness of the crystals I found = 4.5, (between fluor 
iknd apatite,) and their specific gravity = 2.2, 

Observations. 
With the. paper from which the preceding account is an 
abstract I waa favoured by the Baron Von Beust, a distin- 
guished pupil of Professor Mohs, for the purpose of inserting 
it in some future portion of my paper on the regular com- 
position of crystallized bodies. The mineral was named by 
him Pdratomous Kouphone^ar, or cross-stone^ but as, from 
the specific gravity given = ^.^, it rather appears to belong 
to what has since been described under the name of Phillip- 
site, I thought that the value of his communication would 
be better appreciated if given by itself. From the circum- 
stance of thjs low degree of specific gravity, I was led again 
to ascertain that of several substances usually considered a» 
varieties of harmotome, some of which proved to agree with 
the mineral of Baron Von Beust, while others were con- 
nderably above it. The following were the results which I 
obtained : — 

1. Fragments of large crystals from Strontian in Argyll- 
shire, - - - 2.429 

2. Detached crystals from Andreasberg in the Hartz, 2.43£» 

3. Crystals of a greyish-white colour, occurring asso- 
ciated with analcime in trap, at Campsie in Stirling- 
shire, . - - 2.44ff 

4. Another variety from the same locality, but of a 

pale reddish-white colour, - - 2.467 

5. Large crystals from a cavity in basalt from the 
Giant's Causeway,' - - 2.259 

6. The Phillipate of Levy from Aci Reale in Sicily, 2.200 

The last result may perhaps be liable to a slight correction, 
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as the vhok qpiantky I Iwl to- operate upon did not vceed 
jKOmilligrainmes. It is hovrerer decidedly inferior to the cp&. 
cific gravity of the harmotoaie properly aq called. Tlus v&. 
viety occuffft in small crystak aggregated in globular ibape% 
which again Sank together reniform coatings in the cayitiea of 
an amygdaloid. The crystals aro Tery jeasily separated bj 
tiie slightest presnire. 

7. The milky opaque crystals frcan the inside of cavHiet 
of an amygdaloid from Vesuvius, 2.190. 

The latter were sometimes considered as harmotome, but 
more frequently went by the name of abruiite. From the 
exceedingly minute quantity of the crystals I could detacb^ 
this fl^>ecific gravity, like the preceding one, should again 
be determined from a more considerable quantity. These 
crystals, when exposed to the action of the atmosphere, are m- 
obned to be decomposed, and though they preserve their ex- 
ternal shape, they present, when broken across^ a fibrpiis tis- 
«ue, analogous to the crystals, which once were blue mapper, 
but have been changed into malachite. 

So many different results have been obtained by chemists 
on analyzing the yarieties, formerly comprised under the name 
of harmotome, that an exact indication of their physical pro^ 
perties now becomes imperioudy called tor, in order to inform 
us what we should consider as a species, and what as a yarie- 
ty. It appears distinctly that there are differences in the spe- 
cific gravity, which no doubt correspond to the chemical com- 
position, in as much as some kinds, besides silica, alumina, 
and water, contain baryta, others lime, and others lime and 
potassa. The regular forms, that is to say the angie« of the 
crystals, have not been ascertained in any of them, chiefly 
owing' to the great difficulty of procuring specimens that will 
allow of a minute examination. This nevertheless is unavoid- 
ably requisite to fix our opinion on the subject. The ques- 
tion is one of great importance, as it refers to the influence of 
the substitution of one isomorphous substance for another in 
a chemical mixture of the same description, on the determi- 
nation of the mineralogical species. It is only the actual 
examination of their physical properties that can decide ou the 
latter, whatever may be the results of chemical analysis. 
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Ai'BXANDSii V3^NTi»Ks«, £sq. Commumcfited by tb^ 
Author. 

The bulk of a known weight of solids of irregular figure, ifi 
generally obtmned by immersion in water. In the commou 
weighing bottle for ascertaining the specific gravity of solids 
in the state of powder, a known weight of the powder is in*, 
troduced into a phial, and the interstices filled up with water^ 
the difierence between the quantity of water required to filj 
the phial when empty, and after the powder is introduced^ 
being evid^atly the bulk of the powder. But if the powder 
dissolve in water or the liquid employed, we obtain by thi$ 
means not the space which the substance occupies in the solid 
state, but that which it occupies when in solution. The dif- 
ference is considerable and irregular. 

The stereometer which I propose is not liable to error 
from this source* In the coniometer of Captain Bay and Mr 
licslie errors of this kind are al^ avoided, although in a way 
totally different. 

To illustrate the principle of the instrument proposed, let 
us suppose a quantity of any powder or saline body, which 
we wish to examine, to be introduced into the common weigh* 
ing bottle, and a phial full of water adroitly inverted over it^ 
ao that the system was air-tight. The water in the superior 
phial would descend, and fill up the interstices of the powder, 
while the displaced air would ascend and occupy the upper 
part. It is evident that the quantity of air in the upper phial 
will represent the interstices of the powder, or the difierenoQ 
between the bulk of the powder and the capacity of the weighs 
ing bottle, which is known. In the weighing bottle we learn 
the bulk of the solid by marking the quantity of water necea* 
^ry to fill up the interstices ; in the stereometer proposed, by 
measurit^ the air which previously occupied these interstices. 
The following construction is found to be particularly con- 
Teaient iar that purposer 

J^% in the illudtratian^ two vessels* A and B, are employed^ 
(See Flute II, Fig* 2,} A being axiabgous to the weighing 
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bottle, and B to the inverted phial. A is ground so as to fit 
into B air-tight, and is intended for the reception of the solid* 
B contains a glass stop-cock near that extremity into which 
the vessel A is ground to fit. Through its perfcHtition, the 
vessel B is filled with water previous to each experiment 
tJpon joining the two vessels and turning the stop-cock, the 
water in B descends and displaces the air in A, which is made 
to contain just as much water as the ball and stem of B. If, 
therefore, the vessel A were empty when the watet* is allowed 
to descend, the air which it contained would evidently occupy 
the whole of the ball and stem of B ; but if a quantity of so- 
lid matter has been introduced into A before the water is 
allowed to descend, the air which rises into B will be diminish- 
ed by the bulk of the solid, and the water will not fall to the 
bottom of the stem as in the former case, but stand at a cer- 
tain height in it. That the height at which the water stands 
in the stem may be easily appreciated, it is graduated from 
the bottom upwards into hundredths of a cubic inch of its 
capacity. If, with a known weight of powder, the water 
stood at the point marked 50 on the stem, the bulk of the 
substance would therefore be jVu, or J a cubic inch. Know- 
ing thus the weight of a certain bulk of the substance, we 
have only to compare it with the bulk of the same weight of 
distilled water, to obtain an expression for the specific gravity 
of the substance on the usual scale. 

In the instrument which has been constructed, and which is 
represented in the figure, the lower vessel, or rather the lower 
vessel together with that part of the upper vessel which is be- 
neath the stop-cock, contains 2.33 cubic inches, which is also 
the sum of the capacities of the ball and stem. The stem itself 
contains 1 .40 cubic inches, is long (sixteen inches,) and widened 
into a ball at the top, the only use of which is to enable us to 
dispense with a great length of tube, which would inevitably 
follow from its being so small as above described, and which 
smallness is requisite for the delicacy of the instrument. 

The construction of the instrument might perhaps be con- 
siderably facilitated, by making the part of B (see Fig. 2.) 
under 6, of brass, with a brass stop-cock. To the neck of A 
a brass ring might he cemented, and the two vessels made to 
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fit into each other by i^rewing. To avoid the slight com- 
pression of air in A, which it would be difficult to avoid in 
screwing, a minute hole might be drilled into fi at p, into 
which a small screw should be passed after the connection 
between A and B is completed. * 

Should a portion of the substance of which we wish to as- 
certain the specific weight be dissolved by the water, which 
occurs in nearly all saline bodies, the liquid would be slightly 
expanded, or contracted from that cause, and consequently 
the air above would be proportionally condensed or rarified. 
When solution takes place the liquid more generally contracts, 
. as the density of a solution is generally greater than the mean 
density of its constituents. The air above is therefore in most 
cases of solution slightly rarified. 

• But this is easily corrected by separating the parts A and 
B under water, and then sinking B till the surface of the wa- 
ter in the stem coincides with the surface of the water with- 
out. Tn this way we obtain the true specific gravity of the 
substance in the solid state. 

It is proper always to employ water which has been recent- 
ly boiled, and which contains little air, to fill the upper vessel, 
as many salts, when dissolving, appear to disengage the air 
which water holds absorbed, which, mixing with the air from 
the interstices, would derange the calculation. It has been 
found that air passing up so rapidly through the boiled wa- 
ter, as it does in the present case, is not sensibly absorbed, so 
that no error of an opposite kind is committed by employing 
water previously deprived of most of its air. 

Art. XXXI.— 'JVb^ic^ of some new observatioris by Mr 
Brooice on the SulpAato-tri-carbonate of Lead. By Wil- 
liam Haidingeb, Esq. F. R. S. E. 

v/Lr Brooke has communicated to me, in a letter of the 14t& 
of May, some very important observations on the optical 
structure of certain varieties of the sulphato-tri-carbonate of 

* Stereometers^ with such modifications, may be had handsomely exe- 
cutedj fVom John Dunn, optician, 26, Thistle Street, Edinburgh. 

VOL. VII. MQ. I. JULY 1827. K 
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lead, which I am confident will lead to such a thorough ex«< 
amination of this substance, as cannot but remove every doubt 
OF difficulty still prevailing among many mineralogists as to 
the perfect establishment of the species in all its physical pro- 
perties. 

During an optical examination lately commenced, Mr Brooke 
was surprised to find that the two first crystals of the sulpba- 
to-tri-carbonate of lead, the first substance he- examined, had 
only one axis of double refraction. * They had the form of 
rhombohedrons with truncated apices. One of them was yel- 
low, the other green. He found this to be the case in all those 
varieties whose forms appeared to be rhombohedrons with 
truncated apices, also in some green hexagonal prisms, and 
in a yellow hexagonal prism terminated by trihedral pyramids* 
On the contrary, he found the flat crystals, some yellowish, 
or colourless, or greenish, to have two axes inclining U> each 
other at small angles, for the accurate admeasurement of which 
he was getting constructed a particular instrument. He says 
that he has not yet sufficiently examined the crystalline forms 
of the biaxal crystals; but that he suspects they will, if not 
rhomboids, turn out to be right rhombic prisms. 

Mr Brooke proposes also to examine chemically these two 
sets of crystals, which, on the supposition of their forms being 
connected partly with the right rhombic prism, and partly 
with the rhombohedron, provided also that they contain the 
same ingredients, would be in a similar relation to each other, 
as arragonite and calcareous spar. 

* I have examined some of these crystals sent to Mr Haidinger^ and 
find that they have one negative axis of double refraction coincident with 
the axis of the rhomb^ and without any trace of composition. The optical 
law of primitive forms thus derives an additional support from this ob- 
servation.— D. B. 
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Aet XXXII.— .0/4 the Structure and Characters of the Ler-^ 
ncea elwigaia^ Gr. a New Species from the Arctic Seas. 
By R. E. Grant, M. D., F. R. S. E., Fellow of the Royal 
College of Physicians pfEdinburgh, and formerly Lecturer 
<Mi Comparative Anatomy. Communicated by the Au- 
thor. 

The various classes of animals spread over the globe, whe« 
ther inhabitants of the dry land, or of lakes and rivers, or of 
the atmosphere, or dispersed through the vast abyss of the 
ocean, find in the rich and varied clothing of organic matter 
covering the nakedness of the earth, sufficient nourishment 
not only for their own subsistence and growth, and for the 
continuance and multiplication of their species, but likewise 
liufiicient to enable each individual to support various tribes of 
parasitic inhabitants. Innumerable species of Insects^ Arach' 
nidasy and Annelides move to and fro on the surface of their 
bodies, feeding on the excreted matters of the skin, or sucking 
the vital fluids from the interior. Various kinds of ova are 
deposited, matured, and hatched under the skin, although the 
animals they contain are not destined tQ a parasitic life. An 
immense variety of Worms live and propagate, imbedded in 
the muscular and cellular tissues, in the internal cavities and 
vessels, and in the parenchymatous substance even of the best 
protected organs of the body. And various fluids and secre- 
tions of the living system contain myriads of Infusoria, The 
class of Worms, to which the following undescribed animal is 
considered as most nearly allied, contains the most remarkable 
forms, and the greatest number of species of parasitic animals ; 
and from their ravages in the living body of man, and of the 
animals most subservient to his wants, from the very equivo* 
cal nature of their origin, and from their singular forms, 
structure, and habits, these species have engaged the particu-i 
lar attention of many distinguished naturalists, as Redi, Le 
Clerc, MuUer, Bremser, Rudolphi, &c. Although most pa* 
rasitic worms live entirely imbedded in the animals on which 
they feed, the remarkable ttihtotepizoarias to which the Ler^ 
ncea belongs, are found only attached to the surface, or par^ 



IM Dr Grant on the structure cfthe Lenuea dongaia, 

tially buried in the superficial soft parts of marine and fresh- 
water fishes, while the rest of their body hangs constantly ex- 
posed to the action of the external element From this par- 
tially exposed situation of the Lermece^ they partake of a mix- 
ed life, exhibiting in the same individuals a combination of 
the characters and forms both of entozoa and of insects. Like 
intestinal worms, they have a simple structure, a soft| naked, 
and feebly irritable body, they are permanently fixed to the 
animal, and they live by sucking the internal fluids. From 
the external situation of the LemcMB^ however, they have not 
only organs for piercing and sucking the animal substance 
like entozoaf but also parts variously constructed for attaching 
themselves to the surface of the body like insects ; they exhi- 
bit the rudiments of antennae, and some of the species are as- 
serted by filainville to have sessile eyes. (See Journal de Phy^ 
siguey xcv. 874.) The constant exposure of their body to the 
vicissitudes of a foreign element has rendered it more consist- 
ent and stiffer than in those which are always buried in the 
fleshy substance, and consequently the LermBa exhibit the ru- 
diments of articulations to admit of their necessary move- 
ments, like the higher animals which have an external or in- 
ternal skeleton. No articulations are necessaiy where the 
animals are composed entirely of soft parts. These affinities 
with the higher classes of invertebrate animals, which have 
induced Lamarck to oonuder the epissoaritB as a distinct class, 
higher in the scale than worms, and which have greatly per- 
plexed other naturalists in their clasofication, are well exem- 
plified in the Lemcea elongata^ particularly in the perfect sjrm- 
metry of its form, in the great length and regularity of the two 
tentacula, in the distinctness and firm texture of the head, in 
the rudimentary antennae and appendices of the mouth, and 
in the regular form of the body and two ovaria. 

The Lemcea dongaia^ which I have so named from its very 
dongated and slender form, has been several times observed 
attadied to the eyes of the Greenland shark by that enterpris- 
ing and intelligent navigator, Captain Scoresby, and is men- 
tioned and figured in his Account of the Arctic Regions, (vol. i. 
p. 688, and PL XV.) as " a singular appendage to the eye" 
of that animal. *• To the posterior edge of the pupil of the 
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Greenland shark,*^ (he says,) ** is attadbed a white vermiform 
substance one or two inches in length. Each extremity of it 
consists of two filaments ; but the central part is single.^ Two 
specimens of this remarkable parasite, preserved in spirits 
along with the eyes of the shark to which they adhered, were 
brought by him some years ago from the Arctic Seas, and 
presented to Dr Brewster, then engaged in investigating the 
structure and functions of the organ of viiiion, who has kindly 
favoured me with the larger of the two specimens, nearly 
three inches long, and probably the largest LertuBa hitherto 
met with. From the corrugated appearance of the tentacula, 
and the firm texture of the whole body, this specimen appears 
to have contracted by the long action of the spirits. In its pre- 
sent state the dimensions of its parts are :— « 

Incbef. liinei. 



Tentacula, length, 

thickness. 

Head, length, 
breadth. 


1 


1 

5 

If 
li 


Body, length, 
breadth, 


- 


7i 


Ovaria, length, 

thickness. 


1 


1 



It has a straight, lengthened, and,^slender form, without 
any lateral prolongations or branchial appendices. Its sur- 
face is naked, smooth, glistening, and of a pale yellowish 
white colour ; and it has a pretty firm cartilaginous consist- 
ence, probably increased in the present instance by the ac- 
tion of the spirits. It consists of two \oag cylindrical ten* 
taenia (a, d,) Plate II. Fig. 5, by the extremities of which 
it adheres to the outer surface of the cornea of the shark ; 
a very distinct depressed hectd^ (Cy d,) with four antennas, 
and two hooks at the sides of the mouth ; a subcorneal bodjf^ 
fd, Cy) tapering above towards the head, and terminated be^ 
low by a broad base, in the middle of which are two thick 
pendent kUna concealing the anus (e ;) and two long, thick, 
cylindrical croariay (fy p.) The tentacula arise from the sides 
of the lower liurface of the head, and appear a little compressed 
and contracted at their origin, (b,) From this part they are 
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regularly cylindrical, and taper almtMit imperceptibly to near 
tbeir extremities, where they taper more suddenly, and la- 
minate in four small round fleshy tubercles surrounding a very 
small amber-coloured homy disk. They are covered with a 
thick, transparent, colourless, and tough membrane, deeply 
marked transversely with numerous corrugations, and through 
which we can perceive with a common lens numerous white 
longitudinal striae composed of muscular filaments. The out* 
er transparent membrane appears quite homogeneous. The 
two homy disks of the tentacula were applied closely to each 
other, buried in the substance of the cornea, and covered with 
a hard transparent amber-coloured substance, which cemented 
their concave surfaces firmly together. Other fourteen cir- 
cular diseased marks were discoverable on the transparent cor- 
nea, occasioned either by the bites of the same animal, or by 
the attachment of different individuals. The interior of the 
tentacula contained a white soft flocculent matter, surrounding 
a thick central fasciculus of very coarse straight stiff fibres of 
a grey colour, extending the whole length of the tentacula. 
The white longitudinal muscular bands were very distinctly 
seen on the inside of the tough covering of the tentacula, and 
a tough white filament, sending off branches like a nerve, was 
found running along the whole cavity of each tentaculum. 
This nervous filament was proportionally as large and distinct 
as that found in the central cavity of the arms of cephalopo- 
dous animals. There is a very thin layer of white transverse 
muscular filaments surrounding the tentacula exterior to the 
longitudinal bands. On examining the extremities of the 
tentacula under the microscope, I could perceive no reflected 
teeth on the tubercles or disk for piercing, as we find on the 
anterior tubercles of the Echinorynchv^ and other entozoa. 

The head is shaped like the body of a common spider-crab, 
being broad and round behind, and tapering to a point on the 
fore part. It is convex, smooth and glistening above, and on 
each side of its anterior margin there is a small white knotted 
process (c) like the rudiment of a jointed antenna. Immedi- 
ately below the beak we observe the circular extremity of a short 
cylindrical tubular proboscis, (h) at each side of which there 
is another very small and soft antenna, (n^ n.) Beneath this 
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seeond pair of antennas, there are two rudimentary lips embrac- 
ing the proboscis. Near the back part of the lower surface of 
the head arise two fleshy peduncles (m) from the same broad 
fleshy protuberance, and extend forward along the base of the 
head. Each of the fleshy peduncles is terminated anteriorly by 
a broad compressed white homy hook, (I) curved inwards, and 
tuberculated on its concave margin like the pincers and the in- 
ner jaws of a crab. The hooks are strong, white, opaque^ 
and elastic ; and the outer covering of the whole head is of an 
elastic homy texture, so transparent on the upper surface as 
to allow the intemal parts to be seen through it. On remov^ 
ing this homy case from the head, a very complicated, though 
extremely minute stmcture presented itself beneath. Within 
the anterior prominent beak there was a white pulpy matter 
like the ganglion we find in that situation in crabs, and the 
nerves of the tentacula could be traced nearly to that part. 
There was no appearance of eyes on this remarkably distinct 
head. The head is united to the body by a very narrow 
contracted lieck, (d) as in insects. The body is of a lengthened, 
straight, and subconical form, slightly carinated longitudinaUy 
in die middle of the anterior and posterior surfaces, prominent 
and muscular along the sides, and marked transversely with 
two small contractions in the upper narrow part, and one near 
the middle. The membrane covering the body is so trans- 
parent before and behind, as to exhibit the glandular parts 
surrounding the intestinal canal within. The body is a little^ 
ventricose in the middle, and terminates suddenly below by a 
broad and lobed base, in the middle of which two large pro- 
minent labia conceal the anus, (e.) The intestinal canal, of great 
width, passes in a straight line from the mouth to the anus^ 
without the slightest convolution or curvature. The upper 
part of the intestinal canal in the situation of the neck (imme- 
diately below d) I found much dilated, of a glandular texture, 
and filled with a firm yellow coagulated matter, probably the* 
remains of the food last swa^Uowed. I have found a similar 
coagulated matter, of a darker colour, filling the intestinal canal 
of the skate-leech, (PontcbdeUa muriaxta^ Lam.) which lives 
by- sucking the white blood from the surface of the skate. 
The whole digestive canal of the Z^. ehngata was surrounded 
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with, and imbedded in a soft glandular mass of a yellow co- 
lour, and consisting of innumerable small lobes, filling the great- 
er part of the abdominal cavity. This glandular substance 
corresponds in situation and appearance with the liver of 
crustaceous and molluscous animals. The abdominal pa* 
rietes consisted of a double membrane, with numerous strong 
longitudinal fasciculi of muscular fibres interposed between 
them. The muscular bands were strongest on the sides. 
There were some loose portions of coarse circular fibres ad*- 
hering to the outside of the body, which fell off on first hand* 
ling the specimen. Two white longitudinal filaments running 
along the back part of the abdominal cavity, appeared to be 
nerves continued from the oesophageal ganglion of the head. 
The wide intestinal canal contracted as it approached the two 
external protuberances, between which it opened at the base 
of the body. The anus lay on the back part of the depres- 
sion between these labial protuberances, and a minute aper- 
ture, (o^) like the puncture of a needle, was seen on the fore part 
of that depression. I could perceive no indications of a dr- 
culating system in this animal, although it was carefully dis« 
sected under pure water, and examined with the aid of lenses. 
Blainville was equally unsuccessful in his attempts to discover 
traces of a circulation, although he believes in its existence^ 
on the reports of those who have examined Lem<B<B alWe. 
The absence of a circulating system would remove the Ler- 
ruBiB to a place much below the class of molluscous animals, in 
which Linnseus, Bruguieres, Ocken, and many other natural- 
ists have placed this genus. 

The two &oar%a^ of great aze and length, hang by very nar- 
row oviducts, (f^)ixovcL deep depressions on the outside of the la* 
bial protuberances. They resemble the enlarged figure of those 
of the X. clavata given by MuUer, i^Zool. Dan. PI. XXXIII. 
Fig. 1. b.) They were quite straight, cylindrical, of equal thick- 
ness throughout, distended with ova, glistening, and smooth on 
the surface, and regularly rounded at both extremities. The 
delicate membrane containing the ova is so transparent and co- 
lourless, that the angular forms of the ova can easily be per- 
ceived through it. The ova viewed through the coat of the 
ovarium appear regular hexagonal bodies of an opaque yellow 
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colour^ and disposed in perpendicular and transrerse rows; 
but when removed from the ovaria they appear fepberical, and 
their i^gular appearance oa the surface^ which has been re- 
marked in other species, is probably occasioned by the pres* 
sure of the external coat. When the ova were torn under the 
microscope, they iappeared to consist of a thin vesicle filled with 
a soft opaque yellow matter. On breaking the ovarium the 
ova appeared to be disposed in regular concentric layers, and 
connected together by a glutinous matter. The 'oviducts are 
only narrow continuations of the two sacs containing the ova, 
and after entering the abdomen on the outside of the labia, 
they open into the bottom of the intestinal canal close to the 
anus. There is a small white depressed glandular body, with* 
in the abdominal cavity, placed on each oviduct close to its 
entrance into the anus or cloaca. It is probable, from the struc- 
ture of the parts, that the ova, when mature, pass into the 
abdomen to be discharged by the anus, or by the minute aper* 
ture anterior to the anus, and that they receive some covering 
from these white glands as they pass through that part of the 
oviducts. From analogy and appearance, there can be no 
doubt that the yellow spherical bodies filling the two pendent 
ovaria are the ova of this animal ; but it is not yet ascertained 
whether all the individuals possess .these ovaria, or whether 
there are separate sexes. In the specimen of the L. elongata 
retained by Dr Brewster, the two ovaria were wanting, but it 
is very probable that they had fallen off, from their naturally 
feeble attachment to the body, and from there being no other per- 
ceptible difference in their external form and parts. Scoresby 
likewise has described and represented the ovaria as parts of 
constant occurrence in this animal. The fixed life of the Ler» 
fuea would lead us to suppose the sexes united in the same in- 
dividual. Some of the species live so deeply imbedded in the 
surfisice of the animals to which they adhere, that only the 
ovaria are seen projecting. The internal structure, and the 
mode of generation of Lerncece^ and even the place which^they 
occupy in the scale of animals are still undetermined.^ Much 
light might be thrown on this genus, .and many new species 
discovered by the attentive observation of those annually en- 
gaged in the whale fisheries in the Greenland seas, where the 
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largest species are known to abound. Many species of this 
animal have been described and figured by Muller, Linnaevs^ 
Bosc, Bruguieres, Ocken, Lamarck, Lesueur (Jour, of Phu 
ladelphiajf and Blainville, but the species above described ap 
pears to have escaped their notice. The most obvious cha- 
racters of the L. elongata are two simple cylindrical tentacula 
longer than the body ; head distinct, ovate, depressed, with 
four small antennas, two serrated hooks, and a circular mouth* 
in form of a proboscis ; body subclavate, ventricose, simple, ter* 
minaffed above by a narrow neck, and broad and lobed at the 
base ; two ovaHa longer than the body, thick, straight, cylin- 
drical, and exhibiting through the outer covering hexagonal 
ova disposed in perpendicular rows. 

Plate II, Fig. 5, represents the Lemcea eUmgoAa twice the 
natural size, adhering by its tencaCula to the outer surface of 
the transparent cornea of the shark. 

a. The horny extremities of the tentacula buried and ce- 
mented together under the surface of the.cornea. 

i. The compressed origin of the tentacula from the under , 
and back part of the head. 

c. The anterior pair of knotted antennae. 

d, The narrow neck most distinct on the back part. 
e» The anus, 

fy The oviduct. 

gy A hard flat pointed prominence above the mouth. 

A, The cylindrical proboscis. 

% The anterior point of the head. 

Z, The horny serrated base of the jointed hook or lateral 
jaw. 

fw, The fleshy peduncle of the hook or jaw. 

9», n, Two very small and soft filiform antennae. 

o, Minute opening on the fore part of the base of the abdo^ 
men. 

j9, p^ Lower rounded terminations of the two ovaria. 

9, Numerous diseased circular spots on the cornea. 
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Aet. XXXIII.— .On the Atomic Weight of Nickel By Tho- 
mas Thomson, M.D. F. B.S. L. andE. Professor of Chenals- 
try in Glasgow. Communicated by the. Author. 

I HAVE been induced to draw up a few remarks oa the atomic 
weight of Nickel from meeting with the following paragraph 
in Dr T timer's Elements of Chemistry^ p. 418 : — 

** Nickel is susceptible of two stages of oxidation. The 
composition of its oxides is stated very differently by different 
chemists. According to the experiments of Rothoff and 
Tupputi 29.5 is the atomic weight of nickel. Thomson esti- 
mates it at 26, and Lassaigne at 40^ (Ann. de Chim. et de 
Phys, torn. 21.) Lassaigne, whose analyses are the most re- 
cent, attributes this discordance to the presence of cobalt in 
the nickel employed by preceding chemists, a supposition- 
which is by no means improbable. According to his experi>- 
ments, the two oxides are thus constituted. 

Nickdl. Oxygen. 

Protoxide, 40+8 

Peroxide, 40 ^- Iff* 

Had Dr Turner attended to the experiments on nickel and '. 
cobalt published by Berzelius, Berthier, and myself, he would 
have seen that the atomic weights of the two metals are iden- 
tical, and consequently that the presence of cobalt in the nickel 
employed by preceding chemists could have had no influence 
whatever in altering the atomic weight. 

The experiments of Lassaigne were shown to be inaccu- 
rate by Berthier in a paper published about two years ago. 
(Ann. de Chim. et de Phya. 25, 94.) His results are nearly 
a mean between those of Berzelius and my own. He employ* 
ed an oxide of nickel which he had carefully freed from every 
trace of cobalt and from every other impurity. 

Berzelius^s number for the atom of nickel, (when divided 
by two to bring it into accordance with the simple atomic 
doctrine of the British chemists,) is 3.69755. 

Berthier reduced 1000 parts of protoxide of nickel to the 
metallic state by exposure to a sufficient heat in a charcoal cru- 
cible. In two experiments he got 775 parts of metallic nickel ; 
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in another 788 parts. Now, when nickel is reduced in this 
manner it always imbibes a little carbon. It is clear from 
this that 1000 oxide cannot' contedn more than 775 parts of 
metallic nickel. Indeed it is probable that the quantity is not 
quite so much. Protoxide of nickel, then, according to Ber- 
thier^s experiments, is composed of . ^ 

Nickd. Oxygen. 

776 + 226 or 
8.44 + 1 

So that instead of 6, the atomic weight of nickel, as stated 
by Lassaigne, the true number is certainly not greater, and 
probably not so great as 3.44. 

I shall now describe an experiment which I was induced to 
make on reading the above paragraph in Dr Tiuner^s book. 
I need not observe that the most minute attention was paid 
to tbo accuracy of the results, and that all the precautions 
suggested by a great deal of practice in these kinds of investi- 
gation were employed to guard against mistake. 

When speiss is dissolved in sulphuric acid by means of ni« 
trie add and the sulphate of nickel separated by crystalliza- 
tion, the crystals contain no trace of arsenic acid, or iron, or ' 
bismuth, or antimony ; but they are still contaminated -rith a 
little sulphate of copper and a little sulphate of cobalt. . Five 
hundred grains of these crystals were dissolved in distilled 
water, and a current of sulphuretted hydrogen gas was passed 
through the liquid till the whole copper was precipitated. 
The sulphuret of copper thus thrown down was digested in 
aqua regia^ the solution filtered, and a few drops of sulphuric 
acid added to it. It was then evaporated to d^ness, and the 
sulphate of copper thus obtained being redissolved in water, 
the black oxide was precipitated by caustic potash, and ig- 
nited. It weighed S.S3 grains, equivalent to ] 0.4 grains of 
crystallized sulphate of copper. ^ 

From the sulphate of nickel thus freed from copper^ I pre- 
cipitated the oxide of nickel by means of carbonate of soda. 
The paile green coloured precipitate was well edulcorated, and 
being difiused (while still moist) in distilled water, a current 
of chlorine gas was made to pass through it till every thing 
soluble^ was taken up. By this process the oxide of nickel is 
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dissolved, while the oxide of cobalt remains behind in the state 
of a hydrate, and still retaining mixed with it a certain pro- 
portion of oxide of nickel. 

The muriate of nickel thus purified was converted into sul- 
phate in the usual way. The solution was concentrated, and 
left to spontaneous crystallization. 

I consider sulphate of nickel made in this way to be quite 
pure. It contained no trace of arsenic, copper, cobalt, bis- 
muth, or antimony, the only foreign metals which I have 
been able to discover in speiss. Having thus obtained pure 
sulphate of nickel, let us proceed to the analyus of the salt. 

1st, 84.S5 grains of the crystals were dissolved in as small a 
quantity of distilled water as possible; S6.6 grains of recent- 
ly ignited chloride of barium were separately dissolved in a 
minimum of distilled water. 

These two solutions were mixed,*the mixture placed on the 
sand-bath, together with the washings, and evaporated till the 
whole was reduced to about an ounce measure. It was then 
thrown upon a filter. The plear liquid which passed through 
was tested in the usual manner for sulphuric acid and baiy- 
tes ; but no trace of either of these two substances could be 
found in it. Hence the barytes from S6.5 grains of chloride 
of barium had just saturated the sulphuric acid in 34.25 grains 
of sulphate of nickel,— -that is to say, 84.25 grains of sul- 
phate of nickel contains just ten grains of sulphuric acid. * 

Sd, 34.25 grains of the same crystals of sulphate of nickel 
were cautiously heated over a spirit lamp in a small platinum 
crucible, raising the heat very slowly as the water evaporated, 
till at last the salt was brought into a state of dull but percep- 
tible ignition. It was kept in this state till it ceased to give 
out any more aqueous fumes, and then weighed. The loss of 

* I collected the sulphate of barytes thus formed. After edulcoration 
and ignition it weighed 29 grains. But as 10 grains of sulphuric acid re« 
quire for saturation 19.5 grains of barytes, there is a deficiency amounting 
to half a grain. The reason of this deficiency was this. When I was ad« 
justing the filter on which the dry sulphate of barytes had been collected, 
in order to make it as nearly as possible of the same size as the filter in 
the opposite scale^ a piece of the sulphate of barytes sprung out and fell 
upon the floor. I have no doubt that this piece amounted to half a grain, 
thougji I was TuiaUe to cdlect it. 
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■ weight was exactly 15.75 grains. The salt thus rendered an- 
hydrous had an orange colour while hot, but became yellow 
OB cooling. To see whether it had lost any acid, water was 
poured upon it. For some time no appearance of solution 
was perceptible ; but after being digested on the sand-bath 
for twenty-four hours, a complete solution was obtained ; thus 
showing that the salt still retained the whole of its acid. S4.25 
grains of sulphate of nickel then contain 15-75 grains of wa- 
ter. 

3d, S4.25 grains of the same crystals were dissolved in water, 
and mixed with a sufficient quantity of carbonate of soda to 
-throw down the oxide of nickel. The oxide thus obtained 
was edulcorated, dried, and ignited. It had a dirty olive-green 
colour, and weighed 8.44 grains. It was quite insoluble in 
ammonia ; but dissolved with facility in ciqtia regia. 

Thus the constituents of 34.25 grains of sulphate of nickel 
were found to be. 

Sulphuric acid, - 10. 

" Protoxide of nickel, - 8.44 

Water, - 15.75 



54.19 
Loss, - - 0.06 



34.^5 



The salt being neutral, and 10 being equivalent to 2 atoms of 
sulphuric acid, let us divide by 2, in order to see the atomic 
weight of protoxide of nickel deduced from this analysis. We 
have for the composition of the salt, 

1 Atom sulphuric acid, - - 5. 

1 Atom protoxide of nickel, - 4.2S 

7 Atoms water, - - - 7.876 



7.095 
Loss, - - - 0.08 

The atomic weight of protoxide of nickel comes out 4.^2. 
But there is a loss in the analysis amounting to 0.03 grain. 
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Let us see to which of the constituents of the salt this loss be- 
longs. 

(1.) The residual liquid from (paragraph 1) was evaporat- 
ed to dryness, and just as much water added drop by drop to 
the salt as was sufficient to dissolve it. No sulphate of barytes 
remained undissolved, nor did muriate of barytes indicate the 
presence of any sulphuric acid in the liquid. Thus it appears 
that the loss does not fall on the sulphuric acid. The whole 
of it was obtained. 

(3.) The yellow salt of (paragraph 2,) before trying its solu- 
bility in water, was laid upon a quantity of ignited charcoal, 
and kept in a red heat for five minutes ; but no farther loss 
of weight was sustained. There is no reason then to suspect 
that the whole water was not driven off. 

(8.) The liquid from which the nickel had been thrown 
down by carbonate of soda was concentrated as much as pos- 
sible, and then put into a crystal tube shut at one end. On 
looking down through this liquid, (which occupied a space of 
about four inches in the tube,) a green shade of colour was 
very perceptible. It is obvious from this that it still retained 
some nickel in solution. 

Thus it appears that the loss in the analysis was owing to 
the nickel not being completely precipitated by the carbonate 
of soda. If we add this loss to the nickel, we have the con- 
stituents of sulphate of nickel as follows :-— 

I Atom acid, - 5. 

1 Atom protoxide, - 4.25 

7 Atoms water, - 7.876 



17.126 



Thus the atomic weight of protoxide of nickel is 4.25^ as I 
have before shown it to be. 

From the experiments of Berthier there can be no doubt 
that the atom of nickel weighs 3.25. I have made no experi- 
ments on peroxide of nickel. My opinion respecting its con- 
stitution is founded solely on the experiments of Rothoff. 
With these experiments the statement of Lassaigne does not 
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agieB, But it is obvious enough that his results are not quite 
accurate. Were we to correct them by substituting the true 
atomic weight of nickel they would ^ve us, 

KickeL Oxygen. 

Protoxide composed of - d.S6 -f 1 

Peroxide of - 3.26 + 1.7 

numbers approaching pretty nearly to those given by Hothoff. 
Upon the whole, I see no reason to doubt that we are in 
possession of the true atomic weights both of nickel aud co- 
b^t. 



Art. XXXIV.— JVb^ice regarding the Ova of the PontobdeUa 
murieata^ Lam. By R. E. Grant, M. D., F. R. S. Edin., 
&c. Communicated by the Author. 

The ova of the PontohdelVa murieata or Skate-leech, (Fig. 6 
and 7. PI. II.) consist of small dark coloured spheres attached 
by a narrow twisted neck to a spreading membranous base. 
Each sphere consists of a double capsule containing a thick 
gelatinous fluid, in the middle of which the young animal lies 
coiled up generally in one spiral turn. The ova have much 
the appearance of the seeds of the black pepper, being about 
two lines in diameter, and having a rough and dull external 
surface. On the opposite sides of the spheres there are two 
round prominences, which fall off when the animal is come to 
maturity, and leave two circular apertures to admit the sea 
water, or to allow the young PontobdeUa to escape. The outer 
capsule, which has a dark greenish brown colour, is thicker 
and more porous than the inner membrane, which is smooth, 
thin, and very tough. The stalk which connects the sphere 
to the flat base is solid, of a black colour, and firm consistence 
internally, and is strongly marked with longitudinal promi* 
nent ridges, which have a twisted and fibrous appearance. The 
spreading base which adheres to stones, shells, or other hard 
bodies, consists of the same tough dark-coloured substance 
as the outer layer of the ovum and the stalk, and is marked 
with elevated radiating ridges like diverging roots. The ge- 
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latioous matter within is at first diick and of a milky colour^ 
but becomes more colourless, transpar^it, and thinner, as the 
PontobdeUa approaches maturity, as I have observed in the 
ova of many molluscous animals. The young animal is visi- 
ble when only about half a line in length, in the middle of the 
gelatinous matter, and only one young PontobdeUa is found in 
each ovum. The animal is at first quite transparent uid of 
a whitish colour ; and when ready to escape, it is nearly an 
inch in length and has all its external characters distinctly 
marked. We find these ova generally in groups of thirty or 
forty adhering to solid bodies in deep water where the Poniofh- 
deUa re^des. The merit of having first ascertained them to 
belong to that animal is due to my zealous young friend Mr 
Charles Darwin of Shrewsbury, who kindly presented me with 
specimens of the ova erxhibiting the animal in different stages of 
maturity. They nearly resemble the ova of the Amphitrite de- 
scribed and figured by Basterus, {Op. sub. PI. V. Fig. 1. ^, 
B, C, and p. 88.) The ova of the PontobdeUa have pito- 
bably escaped notice from the animal generally frequenting 
the bottom of deep water, where it lives by sucking the blood 
from the surface of flat fishes ; or they may have been mis- 
tiaken for young marine plants, such as the Fucus hre^iSy 
from the fibrous appearance and deep-green colour of their 
outer capsule. The description of the ova of the lower ani« 
mals forms an interesting, though much neglected part of 
the history of the species ; and an imperfect acquaintance with 
this part of zoology has sometimes led distinguished natural- 
ists to mistake the ova of marine animals for zoophytes, and 
zoophytes for the ova of animals. 

Plate II. Fig. 6, Entire ovum of the PontobdeUa muricakif 
of the natural size, showing the two round lateral promi- 
nences, the narrow fibrous stem, and thin spreading base. 

Fig. 7, Ovum of the P. mttricata divided horizontally, to 
show its double covering, and the young animal coijed up in 
the gelatinous matter within. 
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Art. XXXV.— ZOOLOGICAL COLLECTIONS. 

\, Account of the Capture of a Female Orang Outang-, caught on the coast of 

Sumatra, By Captain Hull. * 

Having heard of the capture of the large Orang Outang, which was de- 
scribed in this Journal, Number viii. p. 193, Captain Hull dispatched a 
young man to the spot where it was taken, in the hope of his meeting 
vith another Orang of the same kind. After a lapse of several months 
be returned to Bencoolen^ bringing with him a large female orang, as th^ 
fruit of his enterprise. 

On his arrival at Truman, where he was kindly received, he heard va- 
rious accounts from the natives of the animal he was in search of, called 
by them Orang Mawah, Mawi or Mawy. These animals, they said, resid- 
ed in the deepest part of a forest, distant from Truman about five or six day* 
journey, and they appeared very averse to undertake any expedition in search 
of them^ stating, that these beings would assuredly attack any small party, 
especially if a woman should be with them, whom they would endeavour 
to carry off. They were unwilling also to destroy these animals from a 
superstitions belief that they are animated by the souls of their ancestors, 
imd tjiat they hold dominion over the great forests of Sumatra. After some 
days debate, however, and hearing that a Mawah had been seen in the 
forest^ the young man collected a party of twenty persons, armed with 
muskets, spears, and bamboos, and having marched in an easterly direc- 
tion for above thirty miles, fell in with the object of his search. The orang 
was sitting on the summit of one of the highest trees with a young one in 
its arms. The first fire of the party struck off the great toe of the old 
orang, who uttered a hideous cry, and immediately lifted up her young 
one as high as her long arms would reach, and let it go amongst the top- 
most branches, which appeared too weak to sustain herself. During the 
time the party were cautiously approaching her to obtain another shot, the 
poor animal made no attempt to escape* but kept a steady watch on their 
movements, uttering at the time many singular sounds, and glancing her 
eye occasionally towards her young one, seemed to hasten its escape by wav- 
ing her hand. The second volley brought her to the ground, a ball having 
penetrated her breast, but the young one escaped. She measured four 
feet eleven inches in length, and two feet across the shoulders, and was 
cpv^ed with red hair. — It is probable firom the spot where this animal 
was found being so near to Truman, that she was the mate of the one de- 
stroyed by the party from the brig. Her remains, consisting of the skin 
and all the bones, were transmitted home by Captain Hull to Sir Stamford 
Raffles. 

{. . , « 

a. On the use of the Odoriferous Gland of the Alligator as a Bait. By 

Thomas Bell, Esq. F* L. S. &c. 
The following is a brief notice of Mr Bell's curious speculations on 

• This and § 3, 6, 7, are extracts of memoirs read at the Asiatic Society of 
Calcutta. They are from the Calcutta Government Gaseite or Journal^ conducted with 
great ability. 
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the tue of the sobmaxillary odoriferous glmd.of the crooodtle^ which mm 
lately read before the Royal Society. 

" Beneath the lower jaw of the alligator and the crocodile on each nde^ 
is situated a gland which secretes an unctuous substance of a strong musky 
odour. About two years since, the author of this paper discovered in it 
a structure which is without parallel in the glandular system of other ani- 
mals. His observations were made on the common American alligator. 
In this animal the external orifice of the gland is situated about two-thirds 
of the lower jaw backwards from the symphysis, being a longitudinal slit 
a little within the lower edge of the basis of the jaw, through which exudes 
the substance just mentioned. During warm weather, when the animals 
&eds freely, the secretion is copious ; but in winter it is much diminished 
in quantity, and is less powerftil in scent. The gland itself is a simple ftdfidft 
of an elongated pyriform figure lying between the skin and the under surfaoe 
of the tongue. In an alligator of four feet in length it is about half an 
inch long, and one-sixth of an inch in diameter. This gland is enveloped 
by extremely fine and delicate muscular fibres, disposed obliquely, catk* 
sistingof two fasciculs, passing repeatedly over and under the gland, which, 
unite at its base in a long and slender round muscle closely attached to 
the corner of the os thyoides, and following the course of another muscle, 
apparently identical with the mylo hyoidetts in the mammiferous animals* 
The use of the muscle appears to be to bring the gland into a proper po» 
sition for its discharge, and then to operate the discharge by pressure. The 
author, considering the situation of the gland near the mouth of the alliga- 
tor» and the predatory habits of the animal, together with its voracity of 
fish, and the welUknown partiality offish for odoriferous oils and extracts,, 
conceives that this secretion acts as a bait, attracting the fish to such a po« 
sition as will enable the alligator readily to seize them in his usual way 
of seizing his prey, by snapping sideways at themt 

3. Account of the Chiru, or Unicorn of the Himalayah. Mou7^ins» My 

Mr HonosoN, Surveyor General of India. 
Mr Hodgson's paper on the Chiru concerned the animal which has been so 
often mentioned as the Unicom of the Himalayah. The reports respecting 
thisanimal were so numerous and concurring, and so borne out by the spe- 
cimens of single horns sent down at various times to the Asiatic Society, and 
by Bhotea drawings of a deer-like animal with one horn springing from the 
centre of the forehead, that scepticism was almost silenced by the variety and 
quantity of evidence. The zeal of Mr Hodgson for the advancement of know- 
ledge, and which has afibrded to the Asiatic Society the means of judging 
of the Literature, Antiquities, Arts, and Natural Productions of the Hima^ 
layan Region, has at length settled the question respecting the Chiru or 
antelope of the Bhoteahs. The-skin and horns sent by Mr Hodgson were the 
spoils of an animal which died in the Menagerie of the Rajah of Nepa]».to 
whom it was presented by the Lama of Digurchi, whose pet it had been. The 
persons who brought the animal to Nepal informed Mr Hodgson that the 
fkfourile abode of the Chiru is the Tingri Maidan— a fine plain or valley 
through which the Arrun flows, and which is dtuated immediately be^ 
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ytmd the tnowe by the Kuoti pass ; that in this TaHey beds of salt abound^ 
to which the Ckirus are said to resort in vast herds. They are represented 
as in the htg^heM d^;ree irild, and unapproachable by man, flying on the 
leiit«lann> but if opposed, assuming a bold and determined front. The 
male and female are said to present ihe same general appearance. 

The living subject of Mr Hodgson's description presented none of those 
fimnidable attributes with which the tales of the Bhoteas had clothed 
the Chiru, In form and size he oWsred the common character of the an« 
lelope titbe, lived chiefly on grass, and did not seem dissatisfied with his 
enptivity, although his panting showed that even the climate of Nepal waft 
o p pt casi ve to him, — he at length sunk under a temperature which rarely 
exoeedad 80* as a maximum at the commencement of the hot weather. 
Although timid, and on his guard against the approach of strangers, he 
would, when warily laid hold of, submit patiently to handling. 

The general form of the animal was graceful, like that of other antelc^, 
and was adorned with their matchless eye. His colour was reddish or 
flnm on the upper, and white on the lower part of the body. His dis- 
tinguishing cliaracters were, first, long sharp black horns, having a wavy 
triple curvature, with circular rings towards their base, which projected 
more before than behind ; and secondly, two tufts of hair projecting on 
the outer side of each nostril, together with an unusual quantity of bris» 
ties' about the nose and mouth, and which gave to his head a somewhat 
thickened appearance. The hair of the animal resembled in texture that 
of all the trans-Himalayan animals which Mr Hodgson has had the oppor* 
tunity of examining, being harah and of a htdlow appearance. " It was* 
about two inches long, and so thick as to present to the hand a sense of 
solidity ; and beneath lay a spare fleece of the softest wool. 

Dr Abel's remarks on Mr Hodgson's paper chiefly concern the spedflc 
characters and dimensions of the animal, and present a formal description 
of it drawn from the data furnished by Mr Hodgson, and Dr A's. own 
examination of its remains. Dr Abel proposes to call the animal Anii-i' 
Icpe Hodgsonii, after its discoverer. 

i. Oa the size of the Asiatic Elephant, 

The following notice respecting the size of the Asiatic elephant we have 
received from a correspondent in India. ** The catching of the elephanta 
has just commenced, and at least a score of sulgeets may be procured' in 
the oourae of the season. It is strange that M. Cuvier should continue 
to repeat the old story of the Asiatic elephant being fifteen or sixteen feet 
high. I do not believe that they ever exceed eleven feet ; and some years 
ago I wrote a letter on this subject, which was published in the Cdcuita 
Journal, and in which I requested information respecting any elephant 
exceeding that sixe ;— but no answer was ever returned to that request." 

5. On the Growth of the young Boa Constrictor hatched from the Egg* 
In the eighth Number of this Journal, p. 89, we communicated, fimn a 
correspondent in India, a very interesting notice respecting a young brood 
of Boa Constrictors hatched from the egg on the 6th July 1896. 

1 
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Their length when they were hatched wits eighteen inches long ; but 
we^n» informed by a letter from our x^rre&pondent, dated 10th Oetobor 
ISStt;, thi^they baye Increased to ihitisf-eighi inehes, having gromnJweM^ 
inches in fifteen months. 

6f On the Growth and ff obits of a young Rhinoceros, By Mr Hoi>a« 

soKj Surveyor General of India. 

Mr Hpdga^n's obseryations on the rhinpc^os form the contimifttion oft 
paper read at a meeting of the Physical Committee of the Asiatic Society in 
Fdl>ruary 1825^ on the Gestation of the Bhinoceros, at the dose of whidt 
be prQposed to furnish to the Committee^ from time to time, an acooont 
of the rule of growth of one of theae anio^als which was born in the Meatt« 
gerie of the Rigah of Nepal. The first dimensions taken of the animal 
were made at three days old, when it measured two feet i» hei^, three 
fiaet ftur inches and three quarters in length, and four feet apd aeyeni* 
iQurtbs of an Inch in its greater drcupifinrenoe ; since tbatf it baa increaaed 
in the following properties: From three -days to one month it gained 
Ave inches in height, five inches and three quarters in length, and three 
inches and three quarters in circumference ; while, from the age of one to 
fourteen months, it increased one foot seven indies in height, two feet in 
length, and two feet seven inches in drpumference. From fourteen to nine- 
teen months four inches in height, one foot four inches and a half in length 
and two feet four inches in circumference ; the Bbinoceros being at the 
dale of the last measurement in Oe<^mber 1825, four feet four inches high* 
aeven feet four inches and a half loqg, and nine feet five inches in drcu&ir 
fbrence. 

In general aspect the cub now resembles the mother, the heavy folds 
ni the sidn which were wanting in July last being fully formed in De- 
cember. The nasal horn at the latter period scarcely protruded two inches 
beyond the skin. 

The observations of Mr Hodgson are of great value in reference to all 
questions respecting the rate of developement and full growth of many of 
the larger animals, respecting which scarcely any authentic statements are 
to be found in authors^ although they have exercised the genius of Buffon 
and other philosophical writers. The diminished ratio of increase of 
height remarkable in the later period of developement« as stated by Mr 
Hodgson, renders it probable that the animal will yet be a long time in 
arriving at its adult size, a supposition which is also rendered probable by ^ 
Its seventeen months' gestation, and the alow growth of its horn. 

Mr Hodgson, in pursuing his inquiries, has had occasion to remark the^ 
amiableness of the young animal's disposition, both towards his keeper and 
strangers, an instance, he observes, of the power possessed by Asiatics dirough 
their tranquil familiarity of taming the most formidable quadrupeds.*— 
That the rhinoceros will submit to the domesticating influence of man we 
have seen more than one instance, nor would the tractabillty of this her- 
bivorous animal seem in any way a matter of surprise, when we know that 
the fiercest of the carnivorous tribe have become the attached companions 
of their master, if the rhinoceros had not been held up by writers of every 



166 History of Mechanical Inventions und 

•g^ and country as a standard of brutal and untameable fiiry. India ex- 
liibita numerous proofs of false conclusions by natural historians regarding 
the. habits And temper of animals, and affords a field of interesting inquiry 
respecting their instinct, as contradistinguished to what might be called 
their educatable faculties. — This subject has hitherto, we believe, only been 
treated by the naturalists of Europe, who have relied in many cases upon 
very vague or insufficient narratives, but never by any person residing 
in die native country of the animals whose history has been recorded. 

7- O^ the Edible Birds Nests nf the Tavoy arid Mergui Islands in Siam, 

Edible birds' nests are found in considerable quantity on the islands off 
the Tavoy coast, but they are very generally met with throughout the 
Archipelago. They are in most perfection in January, but are gathered 
also during the six weeks preceding and following that month. The quan- 
tity obtainable in any one season is uncertain, for Malay, Chinese, Siamese, 
and other boats are accustomed to come in amongst the islands, and to 
cnrry off part of the produce : it also partly depends upon the dexterity of 
the nester, who, by disturbing the swallows just when the nest is com- 
pleted, obliges them to multiply their labours. The operation of the 
nester is not always free from danger, as he has to climb precipices by the 
help of ropes and flying ladders made of rattans, and the caves into whiA 
he has to penetrate are noisome, and in some places so intricate, that he is 
apt to lose himself. — ^The nesters use considerable quantities of arrack and 
opium. It is probable that the Burman collections did not exceed two 
Peculs in the season, but there is little doubt that fiye or six times that 
quantity might be obtained. 

The farm of these nests, which had let the year before only for 500 
rupees, was knocked down since we took possession, at 15,000 rupees for 
those of the Tavoy Islands alone ; and 6000 rupees more were expected for 
those of the Mergui Islands, 



Art. XXXVI.— HISTORY OF MECHANICAL INVENTIONS 
AND PROCESSES IN THE USEFUL ARTS. 

1. On the Explosion of Steam Boilers. * By Jacob Perkins, Esq. 

It has been generally considered a well established fact, that the ctforic 
of steam, at a given elasticity, is invariably the same when in contact 
with water ; but this is far from being the case. It may be, and often is, 
so generated as to indicate very high degrees of temperature without a cor- 
responding increase of power, so as evidently to prove that temperatmre 
alone cannot be relied on as a measure of the elastic power of steam. Ma- 
ny experimentalists have thus undoubtedly been led into error, especially 

• • Mr Perkins has been so obliging as to transmit to us copies of this tind the fol- 
lowing article, which he has printed for the infonnaUon of his sdentific fnends.- 
En. 
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in refierence to high temperMares. If any pari of the boiler which con« 
lains the steam be suffered to become of a higher temperature than the 
-water contained in it^ from want of a sufficient supply, the steam will 
readily receive an excess of caloric, and become supercharged with it, with- 
out acquiring proportional elasticity. In some recent experiments I- have 
heated steam to a temperature that would have given oJl the power that 
the highest steam is capable of exerting, which would have been 66,000 
pounds to the square inch, if it had had its full quantum of water ; yet the 
indicator showed a pressure of less than five atmospheres. Having sadif* 
fied myself, by repeated experiments, as to the certainty of this carious 
fact, the thought struck roe, that, if heated water were suddenly injected 
into the superheated steam, the effect would instantly be the formation of 
highly elastic steam ; the strength of which would depend upon the tern- 
peratnre and quantity of the supercharged steam and of the water hijeet- 
ed. To ascertain the truth of this theory, I made the following experi- 
ments : 

A generator was filled with water and heated to about &00 degrees, and, 
consequently, exerting a force of about 50 atmospheres ; but the pressure 
valve being loaded to about 60 atmospheres, it prevented the water ftnm 
expanding into steam. The receiver, which was destitute of both water 
and steam, was heated to about 1200 degrees : a small quantity of water 
was injected into the generator with the forcing pump, which forced out 
from under the pressure valve into the receiver a corresponding quantity 
of heated water, and this instantly flashed into steam, which, from its 
having ignited the hemp cord that covered the steam-pipe ten feet from 
the generator, must have been at a temperature of at least 800 degrees, 
.which would be equal to about 800 atmospheres ; but from want of water 
to give it its necessary density, the indicator showed a pressure of about 
6 atmospheres. Whether the pressure of the steam, which was rushing 
through the steam-pipe, was at 5 or 100, or more atmospheres, the steam- 
pipe kept up at the high temperature before-mentioned, which I attri- 
buted to the steam being supercharged with caloric. The pump was now 
made to inject a much larger quantity of heated water, and the indicator 
showed a pressure of from 50 to 80 atmospheres : it soon expanded, the 
throttle valve being partly opened, to the former pressure of about 5 at- 
mospheres. The water was then injected again and again, and the indica- 
tor was observed to oscillate at each stroke of the pump from 5 to between 
40 and 100 atmospheres, according to the quantity of water injected; 
clearly showing that, at this reduced pressure, there was a great redundan- 
cy of heatj with little elastic force. It soon occurred to me that to this 
might be traced the true cause of the tremendous explosions that sud- 
denly take place in low as well as high pressure boilers. 

There are many instances where, immediately before one of these ter- 
rific explosions had taken place, the engine laboured ; showing evidently a 
decrease of power in the engine. To illustrate the theory of sudden ex- 
plosions, let us suppose the feed-pipe or pump to be choked ; in this case 
the water would soon sink below som^ parts of the boiler, which should 
be constantly covered by it, thus causing them to become heated to a much 
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h^her temperature than tbe water. The tteam now being in eontaet with 
the heated metal> readily takes up the heat and becomes supercharged 
with it.* Since caloric will not descend in water^ it cannot be taken up 
by the water which is below it. The steam thus superchaiged will heat 
the upper surface of the boiler in some cases red-'hot, t and will ignite 
coals or any other combustible matter which may be in contact with it. If 
the water which is kept below the supercharged steam by the pressure of 
it, should, by any circumstance, ,be made to take up the excess of calontc 
in the steam, as well as that from the upper part of the boiler, which has 
become heated above the temperate of the water, in consequenee of the 
water having been allowed to get too low, it will instantly become hi|^y 
elastic steam, and an explosion cannot be prevented by any safety valve 
hitherto used. To show how the water may be suddenly brought in con- 
tact with the overheated parts of the boiler, as well .as with the auper- 
charged steam, it will be necessary to state the following fiicts : 

As long as water is not heateid above S12 degrees it will simply boil» and 
give off atmospheric steam, without the water having any tendency to rise 
with it ; but as h becomes more and more elevated in temperature, its 
di^osition to rise with the steam becomes more and more ai^rent ; hut 

* Practical engineers have frequently witnessed the destruction of the packing of 
pistons by their becoming charred, although the steam issuing was in contact with 
the water, the temperature of which did not exceed 230 degrees. It is very evident 
that this steam was surcharged with heat, and was much above the temperature of 
the water upon which it was reposing, and in a suitable state to produce explosion, 
had the water been allowed to rise with the steam, by drawing it off faster than it 
was generated. 

-f* Mr Moyle, a practical engineer from Cornwall, gave me the following interest- 
ing ftet: 

On gong' into his boikr.ioum, he observed a ladder, the foot of which rested on 
* the top pf his boiler, to be in flames : he instantly ascertained that the top of the 
boiler, from some cause which he was then unable to determine, had become red- 
hot ; with all possible promptitude he ordered the fire to be quenched, which proba- 
bly saved hi& premises, and perhaps his life. Mr Moyle found, upon examining 
the boiler when cold, that very little water remained in it. 

The foUowing similar fact has been recently communicated to me by Mr Wil- 
liams, principal manager of the Dublin and Liverpool Steam Company :— He was 
alarmed in the night-time, during one of his passages from Ireland to Liverpool, by 
the strong smell of burning pine, which, after a diligent search, he found to proceed 
from a pine block which had been accidentally thrown on the top of the boiler, and 
which was discovered to be on fire. 

A stronger case still was that of an explosion at the iron-foundry at Pittsburgh, 
North Amcfks. As is the practice in North America, a high pressure engine of 
oxty or eighty horse power was supplied with steam from three separate cylindrical 
boilers, each being thirty inches diameter, and eighteen feet long. One of these 
boilers had for some tinae been observed to be getting red-hot ; but as the other two 
supplied a sufficiency of steam for the work then doing, it was disregarded until it 
exploded. The main body of the boiler separated from one of iu ends at an angle 
of 46 degsees, and passed off like a rocket through the roof of the building, and 
landed about 600 feet from it 
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M die ttcam pvwws on the siirfiK» of tbe water in the same ntio as the 
water inereases in teinperatiiie> it only hoils without risings as when at 
atnospheric pressure ; but if the steam should be drawn off ftster than it 
is generated^ this artificial pressure would be taken off, and the water 
would rise with the steam in proportion to the suddenness and rapidity of 
its escape^ The water and steam in this nilxed state thus filling every 
part of the boiler, the excess of caloric in the supercharged steam, as weU 
« the extra heat from the boiler, will be instantly taken up by the water 
which rises with the sleam^ by which means the steam becomes sufficients 
ly dense Tor powerftd) to produce the fiital effects too often experienced^ 
not only-ftom high but fimn low pressure boilers. If, for instance, the 
water, (as has before been noticed,) which is exposed to the fire, should 
be suffered to get bdow any part of the boikr, the steam will soon become 
•upercharged with heat. If a boiler thus dlrcumstanced should haTe>the 
weight taken from the sal^ty valve, * or a small rent efl^ted in the boiler 
from its giinng way by the pressure of the steam, an explosion will be sure 
to fi^w. A remedy for this kind of ex{dosion, which appears to be the 
only serious one, is that of not allowing the water to subside below any 
part of the boiler which is exposed to the fire. In case the water should 
•etUe, it may be known by having a tube, with its upper end trumps 
mouthed, and its lower end fixed in the boiler, entering a few inches be- 
low the surface of the water ; then, as soon as it subsides su^QKoiently to 
allow the steam to blow off, Uie blast will give warning that no time should 
be lost in supplying water or checking the fire, f When highly super- 

* It was stated in evidence at the coroner's inquest taken at the Hiimber, ia (die 
oMe sf an eiqploaon on fKwrd pf. ^e Grabam steem-boat, that, just before the ej^le- 
jion tpok pkoe, twenty pounds were taken off the safety valve. Now, if the steam 
.in this boiler had been properly generated, the relief given to the safety valve could 
not have produced explosion ; but if the \ftater had got low in the boiler (as was 
probably the case,) and the steam supercharged with heat, the ready way to pro- 
duce explosion was to allow the steam to escape fa3ter than it was generating, when 
kept in the lower part of the boiler by the pressure of the confined steam. 

Several instances have occurred when there has been sufficient warning, by the 
mriiing of the steam from a rent or fracture, for the bysianden to escape from in- 
jury before the explosion took place. There has been at least one case where the 
boiler was raised from its bed into the air by the force of the steam issuing ficom the 
lent <upon the principle of the rocket) before the water had suflidently expands^ 
by the removal of the steam, caused by the rent or fractufe,to take-up thie heat af 
Ae boiler and the sopeicharged steam, when an explosion .took place after the boiler 
had been raised many feet in the atmosphere, and a separation took place with great 
•nport, one part rising still higher, while the odier dashed with gnat fbioe oo the 
ippoond. It is, I believe, a fret, that more peeMns have been killed by top Asn by 
bi^ pressure boilers. It is but about twelve months since sixteen peiaoos wen 
killed by the bursting of a low pressure boiler in Flintshire.- High pnssore boilers 
baaa since been substituted. Some of the most dreadful aoeidents from frpkyfifflis 
whidi have taken plaee in America have occuivedfrom low pnsrare boilen. 

i> 91iis will apply only to low pressure boilen, on aoooont of the beight of the 
oalttBDB whiah would be required to balaaoe the pressure of the steam. The high 
pleasure engines, as used in Cornwall, would require a column varying from 00 
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cluprged steam is rushing from the safety Talve, or any other aperture, tt 
may beicnown by its perfect invisibility^ even in the coldest day, nor caa 
it be seen at any distance from the valve or cock ; it is^ however, conden- 
Biblei as may be seen by holding any cold substance in its range. 

8. On the Eqonomy qfuting highly Elastic Steam eJcjMinsivefy, S(c. fiy Jacov 

Pebkins, Esq. 

The diagram. Figs. 9 and 10, will show the economy of using'%team exi# 
{Minsively, and also the method of compensating for the inequality of the 
j»ressure on the piston, which, if steam of 4Q0lbs.. to the square inch is 
used, and stopped off at the quarter stroke, will end its stroke at lOOlbA- 
per inch. The diagram will also show that the motion of the piston is 
constantly varying, while that of the crank is uniform in its motion. * 

From repeated experiments and much reflection, I am led to believe 
that there is great economy in using very high steam, and that expansive* 
ly : that the higher you can practically use the steam the sooner you may 
put it off. The diagram shows the gain in cutting off the steam at quarter 
stroke. Let the piston, which is represented by the line kla, descend to 
ib, being one quarter of the stroke, with a constant pressure of 400lbs. p^ 
square inch. At this point let the steam be cut off and expand to double 
its volume ; when it arrives at h c, it will be exerting a pressure of 200lbs. 
per inch, producing a mean of SOOlbs. per inch through the quarter stroke. 
Let the steam again expand to double its volume, and the piston will finish 
its stroke at fe, at lOOlbs. per inch, giving a mean of l^Olbs. p» in^ 
for each quarter, which add to the other two quarters, 400. 300. 150. 150. 
and the whole sum will be 1000 (t>) giving an average pressure of S50 
per square inch. It will be seen that^ when the stroke is completed, the 
cylinder will be filled with steam at a pressure of lOOlbs. per inch, which 
will be the same in quantity as though the steam had begun with a pres- 
sure of lOOlbs. per inch, and continued all the stroke at that pressure. By 
using the same quantity of steam expansively, b^inning at 400lbs« there 
is a gain of 150 per cent. If the steam is used at 600lbs. per inch, and 
cut off at one-eighth of the stroke, ^5 per cent will be the gain. To 
compensate for the unequal pressure of the steam on the piston two cy- 
linders should be used, particularly for steam-boats and pumping, where 
the fly should be dispensed with. With the following arrangement it will 
he seen, while one of the pistons is at its greatest power, the other is act- 
ing with a diminished power. 

The piston 1, Fig. 9, in descending from a to b, moves in the same time 

-to 120 feet ; and the new high pressure safety engine, now coming before the pub- 
lic, would require a column more than four times as high as St Paulas cross to b»* 
lance the steam. 

• This diagram does not pretend to mathematical accuracy ; the object is mete- 
ly to explain to the practical mechanic, in a sufficiently dear and concise smuumi^ 
the principle of the advantage gained by using steam expansively. j 

-f* If the steam had continued the whole length of the stroke at 4001bs. per tq«are 
inch, the sum would have been IGOOlbs., consuming four times the steam^ withthe 
addition of only 60 per cent to the power. 
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through only half the space through which the crank mores^ as wtU h% 
seen hy its path fh>m 1 to 3. A force of iOOlhs. is exerted on the square 
inch (that being the pressure of the steanoy) in the first quarter of the 
stroke : at this point the steam is cut off, leaving the other three-fourtht 
"of the stroke to art expansively. The piston 1, Fig. 10, having completed 
half its stroke, when piston 1, Fig, 9, begins its Stroke^ and consequently « 
compensation near enough for all practical purposes takes place. 

It will be seen, that while the piston 1, Fig. 9, has performed one-fourth 
its stroke, that the piston 1, Fig. 10, has moved from c to 6, performing 
seven-sixteenths of its stroke in the same time. The mean in each quar« 
ter, from c to e. Fig. 10, being 150lbs. the amount of pressure to be added 
to the first quarter of the stroke of the piston. Fig. 9, (which was iOOlbs.) 
is 275lbs. producing an available power of 675lbs. at this part of the stroke. 
The piston. Fig. 10, now moves but two-sixteenths of its stroke fh)m 6 toe, 
and f to 8, while the crank moves through two of its divisions, from 6 to 
8, which would, in another part of its path, move (within a fraction) with 
the same velocity of the piston. The piston. Fig. 10, in moving from 6 toe^ 
gives a power of S5lb8. being the last of the expansion which ends at lOOlbs* 
per inch. The piston. Fig. 10, in moving from f to 8, being the beginning 
of the stroke, gives a power of lOOlbs. ; thus a power of 125lbs. will be 
acting in the piston 1, Fig. 9, while moving fh)m b to d, giving a power 
of 47&lb6. to which add 125, will show a power of (iOOlbs. at this part of 
the stroke. The piston 1, Fig 9» now descends from d to e, being the last 
quarter of the stroke, giving 195lb8. of power to act with the piston 1, Fig. 
10, while moving from 8 to h, giving a power of 600lb6. ; add to this the 
125lbs. and it will give a power of 725lbs at this part of the stroke. Th« 
piston 1, Fig. 9, now begins its stroke of iOOlbs. per inch at f, and con* 
tinues to g with the same power, while piston 1, Fig. 10, moves from h to 
ISy giving a power of SOOlbs. to be added to the iOOlbs., obtained at the 
first quarter of the stroke of the piston 1, Fig. 9, at f and g, producing «( 
this part of the stroke 700lbs. of power. The piston 1^ Fig. 9, now moves 
iVom g to i» giving a power of 475» while the piston 1, Fig. 10, moves fWmi 
IS to k and a to 2, giving a power of 125 ; which add to 475, gives a 
power of 600 at this part of the stroke. The piston 1, Fig. 9, now moves 
fttrni i to 1, being the last quarter of the stroke, giving a power of l25\htL, 
while the piston. Fig. 10, moves from 2 to c, producing a power of 600 ; to 
which add 125lbs. will make 725lbs. at this part of the stroke. We have^ 
therefbre. 

Fig, 9, AA, 400 Fig. 9, BB, 475 Fig. 9, CC, 125 

Fig. 10, AA, 275 Fig. 10, BB, 125 Fig. 10, CC, 600 

» 

675 600 725 

Fig. 9^ DD, 400 Fig. 9, EE, 475 Fig. 9, FF, 125 

Fig. 10, DD, 275 Fig. 10, E£, 125 Fig. 10, FF« 600 

475 600 7S5 

By this arrangement, it will be s^n that a compensation is obtained. 
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gIviQg. a.|]^»re eqmyble povrer ibm diat which is produced by the single 
cnginey xdbeUn&r high or low pressorey since it is well known that at two 
fwints of the re:volution of the crank the pow^ ceases during at least one* 
iwelflh of Ae time, which is the reason that so large a fly-wheel is neces* 
Mry. It is {MUticalarty applicable tO steam-boats^ and may be used to 
gmt «dl«uit«ge in the doiible pump, as well as the balanoe-bob lifting 
pprnp, used in Cornwsill fixr mining purposesy by the use of proper gear*- 
iQg». The i^eaent i^ngle atroloe expaasiye engines used in Cornwall for 
y«Biping are pr^&ired to all otbers on account of their economy, although 
tliqr Are very limited as to the extent of the expansive prinoiplej for want 
Hi compensation, as nearly the wme power is wa»Ded to finish the strc^e 
0f the. pump as to begin it. 

. The variation ^f the veloc^ o£ the piston occasioned by the compound 
motion of the crank and connecting rod is not taken iuto view in this dia- 
gram. As theconnectilig rod is intcaided to be four diameters of the path 
of th^ cmnk, the variation will make no practiosl objection, being, at its 
greatest «al^, but one-thirty-seoond part of its range. If the engine 
should be worked by a eennecting rod, as is sometimes the case in 6teani« 
Ifoata, ^ay only one diameter of the path of the crank, the variation at each 
cndof tl» stroke would amount to a practical detect, sinee the piston would 
move with nearly three times the velocity at the lowest quarter of the 
stroke that it would at the first quarter. Thus circumstanced, the crank 
must be above the cylinder. 

As the li^w of expansion seems not yet to be settled, an arithineticti 
cxpanabn haa been used for this diagram which, ftom its approximation 
to the real law, will be quite near enough for practical purposcsi. Many 
who ane of the school of TiUoch and W<^ believe that the expansive power 
of ateara depends upon heat only; while the Soho experiments are said to 
prove that elasticity depends simply on density, without regarding tem- 
peiature, viz. that if a cubic foot of steam at atmospheric pressure weigjbs 
fine ounee, 50 atmospheres of steam would weigh 50 ounces ; but Dalton> 
jwho is undoubtedly [much nearer the true law, would make 50 atmen 
^phesq} weigh but about S4 .ounces. 

I have no doubt that ithe nearer the atoms of water are made to ap- 
proach each other by compression, the greater will be the repulsive action 
ii cidoric, and that in a more rapid ratio than has hitherto been Allowed, 
.especially in highly compressed steam. JtB comparative density, with .the 
increase of power, diminishes faster than has been supposed even by Palton. 

3. Method of making Transparent Soap, 

Tallow is the basis of all soaps for the toilette, known under the name 
<lf MTindsor, because olive oil forms a paste too difficult to melt, and hav- 
ing an odour too powerfiil for mixing with perfumes. 

TsiIlow«.eoap dissolved with heat in alcohol returns to its solid state on 
cooling. It 18 this fact which has led to the discovery of transparent soap. 
-When well prepared, this soap should have the appearance of fine white au* 
.§Mt candy. It may also be coloured, and vegetable colours are for this pnr- 
poae prefevable to minerals. Any person can make the soap by putting 
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into a tbln gfan pbial half a brick of Windsor 909p, cot small^ 
the phial half Ml of alcohol^ and placing it near the fire till the aoap is 
dissolved. This mixture put to cod in a mould gires the transparent 
tottp^^Arckives des Deeouvertes ei des Inventions Nbmeiies. 

4h Mode of Preparing Emery, By Mr Hawkins. 

Mr Hawkins, finding that the emery sold in the shops was totally insult 
ficient for the purpose he had in yiew, namely, grinding two fiat snrftcea 
of hard cast steel accurately, thought of applying a process he had seen fbr 
washing over diamond duet, to emery ; and to be certain thst his emery 
was of good quality, he purchased of an emery»maker a quantity of those 
small lumps or grains, which had longest withstood the action of the csyt- 
iron runners, and bed, and thus insured the hardness of the emery ; these 
pieces were reduced to powder in a csat-iron mortar and then separated^' 
to different portions by sieves. 

He then washed over the finest emery thus obtained, using oil insteid^ 
of water, as in the usual process, the former holding it in suspension ibr ii 
much longer time, and in this way he obtained a aeries of emeries which 
had floated one, five, ten, fifteen, twenty, forty, and eighty nunutes, 
amongst which he found every variety necessary for his purpose, and keep* 
ing them in boxes which were numbered according to the minates tliey 
had floated, he could at any time prepare more of any one kind. In this 
way Mr Hawkins readily attained his object ; and ultimately by seteclanr 
these grains of emery which resisted longest the action of die pMtle aiiSb 
mortar, he obtained some so hard as to be capable Of cutting aroby, whei' 
employed instead of diamond dust. 

Mr Gill, by grinding Greek emery-stone between two flat and hard sted' 
surfaces, and washing off the lighter portions in oil, fimnd that those 
which subsided in half a minute, when examined by a microscop^^ had* 
entirely resisted the friction, and were perfisctly crystallieed sapphii^^— ^ 
{Tech* Rep.) 

5. Account of a Travelling Railway. By George Hunteh. Esq. 

This ingenious invention, which is secured by pafeiit, is reprasented in 
Plate I. Fig. 11. whkh reiaresents a wsggon with its travelling raflways h, 
b. The small running wheels a a of the waggon have their peripheries' 
formed into a groove like a pully, which moves upon die round edge of the 
same circumference of the circular railways b h. The peripheries of the 
drcolar railways are covered widi fiat tire like ordinary wheels, and, ftom 
their UMignitude, they surmount obstacles more readily than the small 
wheels a* a would do. When an. obstacle presenta itself to die railway b b, 
they stand still, and the small wheels a ai rising on their inner drcomfer* 
enoe, help them to surmount the obstacle. 

In order to confine the cireolar railways, Mr Hunter proposes to ixkttb* 
duoe a guide arm and pully, as shown at c aiid d, Fig. 13. 

I& justice to an ingenious individual, it is necessary to state, thatahnost 
the same invention was submitted to the Society of Arts fi>r Scodand on 
the S7di December 1922, by Mr Heriot, carpenter at Doddingstoii, under 
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the tide of a niockl of a new amstruction of wheels fir carriages, called a 
Moveable Railway. 



AaT. XXXVII.-.ANALYSIS OF SCIENTIFIC BOOKS AND 

MEMOIRS. 

I. Account of a Curious Manuscript Volume, entitled *' The Discoverie and 
Historic of the Gold Mynes in Scotland, written in the year 1619. By' 
Stephen Atkikson.** Printed A. D. 1825, with a Preface and an Ap- 
pendix of Notes, for distribution among the Members of the Bannatyne 
' Club. By Gilbert JLatng Measok, Esq. F. R. S. Edin. 

Xhis most singular work, with a copy of which we have been favouredr 
furnishes us with a complete and very instructive history of the mining' 
schemes which agitated the whole of Scotland in the 16th and 17th cen- 
turies. 

The chief object of mining speculation, in Scotland was the search af^er 
^Id. That gold existed, and that it even now exists diffused through 
certain mountains, particularly in the south of Scotland, there can be no 
possible doubt. Its diffusion is, however, in such very sparing quantity, 
4tti to render it questionable if it eter has been detected in situ, that is,- 
actnally imbedded in its solid matrix. The rock in which it is contain- 
ed has, like all other rocks, been for ages subject to gradual disintegra- 
tion, and it is from the result of this disintegration, namely alluvial de- 
posits, that grains of gold have been collected. The native gold of Scot- 
land has thus been indebted for its developement to a process which has 
occupied a duration of time that cannot be estimated ; and as it is probable 
^at the investigation of the contents of this alluvium has been long since 
completed, and, consequently, the supply of Scottish gold exhausted, we 
must wait for a revolution of many more thousand years before the bed 
will be again sufficiently rich with gold, once more to tempt the avarice 
of mankind. 

For a narrative of the mining speculators of Scotland we are indebted to 
the manuscript volume written by one Atkinson, an Englishman, and now 
printed with some very valuable notes and a preface by Mr Laing Measotf 
for the use of the Bannatyne Club. From this work we shall make a few 
extracts. 

Atkinson distinctly informs us, that gold was to be found ^' on Cray-* 
ibrd Moore, and Fryer Moore, within Clidesdale ; on Robburt Moore, and ' 
Mannocke Moore, in Nydesdale ; uppon Glangaber Water, and in Header* 
land» within the fibrrest of Atricke." We are also instructed that the 
gold found at Crawford Moor and other places was obtained from alluvi* 
um, generally after it had been diffused through the vallies by great rains, 
and that the ore was afterwards separated by washing. 

Atkinson's speculations, that the gold found in these places was the re- 
sult of the gentfal deluge, would accord with the views of many geologisti 
of the pxesent day* . We shall quote what he says on the sul^fect, partica* 
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krly «• it is introdiu^ory to a Tery interesting deicdpdbn of the mai» in 
which the Scottish gold was fbnuerly collected. The passage is as follows : 
^* God said unto the Trinity, * Let there be dry land,' which was long after 
the worlde's creation, and immediately it was so, at which time the gene* 
rail deluge was ; and then> even att that time, liaturall g<dd and silyer 
(which now is found to be in combes and vallies) was forced and toome 
from his bedd or vaeen, from his dwelling-place, viz* God's treasur house 
in the earth, &c. And thy ther even our Scott's gold, which is now found 
in stemes, or in graines, and peices, did discend, or was washed downe; 
In which vallies, combes, skirts of hills, or cloughes, even untill this pre* 
tent day, it hath laid still and not removed, except after a great speat of 
jraine, the force whereof doth breakeand weare the superficies of the earth, 
but not the solidd earth ; after which, the Scotts men, and women, and 
children, run to seeke for it, and doe find it still, even untill this day ; 
and thereby they find with it alsoe the saxere stones in great abundance^ 
and alsoe much of the calamincere stones ; but the salineere stones is as 
small as the musterd seede, and some like meale ; and the sappar stone in 
lumps, and like unto the fowls eyes or birds eggs. .And the most strangest 
of all is this ; there is found naturall gold, linked fast unto the sappar 
stone, even as vaines of lead ewer and white sparrs doe growe togeather, 
&& 3at theire usuall manner is, when they seeke for gold in combes 
and valliesy to frame or make a long sowgh, or soowring place, into which, 
they faringe the streame water, to scower away the light earth from the heavy 
sandy earth, and to cull away the great stones from the heavy sand, which 
sand or heavy earth they scrape into theire troughe or tray, uid by stirring 
it, and washing the same often, there is found both raine gold, flatt gold^ 
pale gold, and blacke gold : yett all these be naturall gold, &c. And abbr 
all these are called perfect compacted gold^ made in the beginning of the 
worlde, and engendreth with these stones aforesaid amongst rocks and 
craighs, without the helpe of sonn, moone« or starrs." 

We shall now give a brief chronological view of the history of the gold 
nines of Scotland, as fmr as can be collected from Mr Atkinson's work and 
the illustrations of Mr Meason. 

• James. IV. who was a studier of Alchemy, is the earliest of the Scottish 
monarehs who is recorded to have worked the gold mines. In his reign 
the gokl mines of Crawford Moor were said to have been first discovered. 
These mines were worked under the inspection of Sir James Pettigrew, who 
ensployed some Englishmen and Dutchmen .to conduct the refining .and 
meltiiig department.. 

. In the year IS26 a company of Germans obtained a grant from James V. 
for twenty-one years of the gold and silver mines of Scotland. In this 
reign three hundred men are said to have been employed for several 
summers in washing gold, of which they are reported to have obtained 
L» 100,000 in English money. Gold was also said to have been got in the 
Pentland Hills, in Lapgham Water, in Megget Water, and other places. 

In the early part o£ the reign of James VI* probaUy between 1580 and 
150S, two Dutch painters, De Vos and Bronkhorst, (brought over to ex^ 
elite Ike pietures in the gallery of Holyrood- House,) entered into, a part« 
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to wotk the gold mines of Sootland. Nichcto HOUard^ jewettsr 
to Qtteen Elimbeth^ was also a mkiibg adventarer of this reign. The 
BUfSoess of Cornelius De Vos is thus curiously described. *' This Corne- 
luis was' sent- thither to discover the golden bedd' or vaine, at the charge 
of oertaine xnarchants in London^ who procured utito him Queen £li»t« 
heth's signett unto the king's majesty, that now is king of England, he 
then only of Scotlahd. And then Cornelius went to view the said moQn« 
tains in Clidesdale and Nydesdale ; upon which mountains he got a small 
taste of small gold. This was a whett- stone to sharpen his knife upim ; 
and thik'natusall gold tasted so sweet as the honny or honny-combe in 
Ills mouth. And then he consulted with his freinds at Edenbur^ ; and 
by his persuasicnis provoked them to adventure with him, showing them 
&8t the naturall gold, which he called the temptable gold, or alluring 
gold. It was in stemes, and some like unto birds' eyes and eggs; he 
compared it unto a woman's eye, which intiseth her joyes into hir bosom* 
And Cornelius so earnestly persuaded his late frequetited friends in Scot* 
land, that he possessed them to adventure also with him. The Earle of 
Morton had ten partes. Mr Robert Ballentine, then secretary, had ten 
partes. Abraham Peterson, a Dutchman of Edinboni^, bad ten partes. 
James Reade, a burgeous of Edinbourgh, had five partes. And Comelitts 
leserved to himself, and his London freinds which adventured with him 
alsoe, ten partes. Some brought come, some victuals, and some malt or 
i^ieal, besides monies ; and amongst them all L. 5000 Scott^ Corridiua 
thed set' to work i^x score of men in vallieS and dales ; he employed both 
\fi&% and lasses, idle men and women, which before went a begging. With- 
in the space of thirty days, they caused' to be conveyed into the king's 
mint^house, half a steane weight of natural gold, viz. viij. pound weight, 
worth L. 450 Starling." Afterwards, when the Earl of Morton was re- 
volt, he obliged Cornelius '' to bring all such naturall gold as he there* 
after should gett into the mint-house at Edinbourgh, where it was afteiw 
iWnrds Goyned into nj. pound Starling peeces, of an ounce weight each peeoe. 
Much gold was then bought from the poor workmen for twenty shilUngs 
the ounce weight." 

In the same reign, Abram Grey, a Dutchman, was an adventiirer^ He 
is said by Atkinson to have brought with him certain artsmen frtmi Eng.- 
land, and others of his own countrymen, into Scotland, which were at 
London. His success is thus noticed: — '* At Wihlocke-head he gott a 
|[ood quantity of naturall gold. With this naturall gold gotten in the Greyu 
beard's time, (for so was he called, because of his great Icmg beard, whidi' 
, he could have bound about his mi<ildle,) was made a very fidre deepe ba- 
8U1, of the same naturall gold, without any addition of any other gold att 
Edenborough, in Cannegate Streete ; it was made by a Scottsman ; it con* 
tiuned, by estimation, within the brymes thereof, an English gallon of li- 
quor. The same basin was of clean, neat, naturall gold ; itself was flUed 
up to the brim with coined pieces <^ gold, called unicorns, which basm 
ind pieces both were presented unto the French king by the Earl of 
Moieton, who signtfied upon his honour unto the king, saying, ' My Lord, 
b^hdd this basin, and all thut therein is; it is liatural gold, gotten widiin 
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tills kingdom of Scotland^ by a Dutcbman^ named Abraham Grey.' And 
Abraham Grey was standing by, and affirmed it upon a solemn oath. Bui 
he said unto the said kinge, that he thought it did engender and increase 
within the earth, and that he observed it so to do by the influence of the 
heavens. And he said that it increased, and grew more and more, but 
neither by the power of the sun, moon, nor stars, but by the omnipotent 
power of God, as he thought. And then the Earl of Moreton stood up, 
fl&ying, ' I also believe that it engenders within the earth, but only of these 
ij. elements, (viz.) the water and the earth ; and that it is and was made 
perfect malliable gold from the beginning by God^ the Creator thereof. 
But it was not, nor is not, pure fine gold, without any allay, as was 
Opheire gold ; but^' said he, ' I am certain, that all this gold, (viz.) the cup 
and all the pieces therein, are of natural Scott's gold, without any other 
compound or addition*'" 

Another adventurer was Mr George Bowes, an Englishman, who is thus 
noticed : — ^' He procured a commission into Scotland unto the gold mines. 
He discovered a small vaine of gold, which had much small gold in it, 
uppon Winlocke-head. But he swore all his workmen to keepe it secrett, 
and never to disclose the same unto the King of Scotland, nor his counsell : 
for so he had promised to do, at his departure ftrom the Queene of England, 
if he found it. And he went home richly into the north country, where 
he dwelt ; Qbut^ unfortunately, in riding to see the copper works and 
mines in Cumberland, at Eeswicke, as he was going downe into thedeepe 
pits, the ladder broke, and the earth fell in uppon him, and so was bruised 
to death ; and thus he lost his life, and the vaine of gold was not since dis- 
covered in Scotland." "* 

In A. D. 1593, James VI. granted the gold, silver, and lead mines in 
Crawford or Friar Moor, and Glengonnar, to Thomas Foullis, goldsmith 
in Edinburgh, for twenty-one years. . 

The king was due to Foullis L. 14,594, and his majesty pledged m se- 
curity some gold plate. ... 

In A. D. 1597, Foullis worked the lead mine to some extent, but was 
annoyed, as he stated, by the broken men of the borders.. . 

Sir Bevis Bulmer is another mining hero of this period, who, visiting 
Scotland under Queen Elizabeth's patronage, is said to have been very suc- 
cessful. He had a patent from her majesty to obtain gold, and procured 
it on Mannock Moor, Winloch Water, Robbart Moor, Fryer Moor, Glan- 
gonner Water in Clydesdale, Crawford Moor, at Langclough, where he 
found gold in a vein of other substances, which they discovered in search- 
ing the rock, af^r discovering two pieces of gold five and six ounces in 
weight. In a piece of brown spar, weighing two pounds, (described to 
be like sugar candy,) a piece of gold one ounce weight was said to have 
been extracted. Mr Bulmer conceived his operations to be of such conse- 
quence that he erected a stamping mill. ** Upon Glangabere Water, in Hen- 
^Qrland," says Atkinson, '* within, the forrest of Atrick, Mr Bulmer gott 
4he greatest gold, the like to it in no other place before of Scotland ; but 
ke was at no cost to bring home water-courses there, nor build no houses 
to dwell in, neither staid he long. And he had there sometimes great 
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gold, like Indian wheate, or pearl, and blacked-eyed like to beanes. And 
he did not mean to settle his workmen there, untill another fitter time 
should serve, for he was driven away by force of weather, and called away 
by other great occasions, (as is said,") &c. 

It is also added, that ^* amongst all the gold which Mr Bulmer had got- 
ten in Scotland, besides that which he had given amongst his friends, this 
is to be noted, that he presented unto the late Queen Elizabeth so much 
natural gold as made a porringer of clean gold." 

Bulmer, in the next instance, sought to gain over King James to em- 
bark a capital in mining concerns. The monarch's cupidity for gold was 
at first greatly excited, as appears from the following very remarkable con- 
versation which took place between him and Bulmer. ^* And shortly after 
Bulmer said that his majesty conceived so good an opinion of the mines, 
that he had them much in remembrance, (amongst other his great an^ 
mighty business,) esteeming them to be none of the smallest pleasing un- 
to God, nor the least that God had ordeyned for man within the earth. 
Therefore the king had devised a plot how the said gold works might be 
set awork anew, and thereby become commodious unto his crowne and 
dignity, and so a great terror to all the enemies of (rod, if it hitt, which \ 
will declare hereafter," &c. — ' I doubt the silver mines of England de- 
eiyes,' saith the king, ' else are not found so plentiful as in times past.'—' It 
is trucj' said Mr Bulmer, 'and therefore,' quoth the king, 'as I desire to have 
a new onsett to find out from whence this natural gold doth descend, so I 
have meditated thereuppon, and have devised a plott how the gold mines 
may be set open, and thereby become profitabler than heretofore; and to that 
purpose I have devised this plott, whereby they may continually be supplied 
and continued in working without ceasing, and thus, with labour of man, 
may hills and mountains be turned into dayles and vallies, and the waters 
run over the hills, and so after courses into other places.' — ^And Mr Bulmer 
liked well of the plott, and said, ' That it is the most readiest way to dis- 
cover it, but it was a chargeable way, for it is as easy to find the true phi- 
losopher's stone.' — ' I have also foreseene and prevented that,' quoth the 
king. ' It is thought fitting that Bulmer shall be a superior or chief there- 
of because of his trust and skill, which was liked of by the lords of the 
counsell in Scotland. Therefore, let Bulmer procure, or move twenty- four 
gentlemen within England, of sufficient lands and livings, or any other his 
freinds of Scotland, that shall be willing to be undertakers thereof, and to 
be adventurers towards the discovery thereof, and see that all these gen- 
tlemen be of such sufficiencie in lands, goods, or chattels, as the worst be 
worth L. 10,000 Starling, else L. 500 per annum Starling ; and all such 
gentlemen to be moved to disburst L. 300 Starling, each man in monies or 
victuals for maintenance of the gold mynes in Scotland ; for which dis- 
bursement each man to have the honour of knighthood bestowed apon 
him, and so for ever to be called the Knight of the Golden Mynes, or the 
Golden Knyght. 

It is unnecessary to make any further remark on this quixotic pro- 
ject, than that it was truly worthy the name and character of the Bri- 
tish Solomon. 



il 
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In A. D. 1607^ the discovery of the silver mine of Hilderston, near Lin< 
lithgow> took place^ which raised the most flattering expectations. Ten 
tons of the various metals were sent to England to be assayed, and were 
refined by Atkinson^ (then a refiner in the Tower of London.) 

In A* D. 1608^ Sir Bevis Bulmer was appointed^ by patent, master and 
surveyor of the Hilderston mine, and under his direction it was worked 
§bt the crown three years. He called the shaft of one silver mine at Hil- 
derston Gk)d's blessing. The silver was got out of what was called red 
metal, and the purest sort contained in it twenty«fi)ur ounces of fine 
silver obtained from every hundred weight. 

Bulmer soon gave up these works to pursue other mining speculations ; 
for in the year 1613 Sir William Alexander, Thomas FouUis, and Paulo 
Finto> a Portuguese, got a grant of the mine of Hilderston on paying a 
tenth of the refined ore. The vein, however, eventually failed. 

We may now adyort to Atkinson himself, the author of the very curious 
account of the mines of Scotland. He had served an apprenticeship to a 
refiner in London of gold and silver, and was admitted a refiner in the 
Tower of London, A. D. 1586. He afterwards was engage^ in Devon- 
shire in refining silver from lead ore. He was taught his mining skill by 
B. B. an ** ingenious gentleman," and was two years in Ireland with Sir 
Bevis Bulmer. He was afterwards tempted to leave his refining business, 
in order to explore gold mines in Scotland. In A. D. 1616 Atkinson 
obtained leave to search for gold and silver in Crawford Moor on paying 
to the king one-tenth of the metals found. He probably, as Mr Laing Mea- 
son supposes, wanted money for the undertaking, and therefore wrote 
to his majesty ; and after comparing several of the king's acts to those of 
David and Solomon, suggested the opening of the gold mines of Scotland, 
which would make his majesty the richest monarch in Europe, yea, in all 
the world. The Scots' gold mines were compared by him to Good's treasure- 
house, and named Ophir gold for their goodness. " Some have doubted," 
(he adds,) '^ that any goodness could be produced from Scot's ground ; ar- 
guing it in the following reasons :— -First, That, as it were admitted by 
schoolmen that gold and silver were engendered by the heat of the sun 
and moon, there could be no such metals in Scotland, because the sun and 
moon did not there shine :** which objection the author answers by an apt 
allusion to the heat that exists in deep mines^ or in the entrails of the earth, 
which he supposes to be quite sufficient for the purpose of engendering gold. 
After this hypothesis he pays an extravagant, and almost profane compli- 
ment to King James, which he introduces by a sort of side-wind. " Lett 
my judiciall man understand, that twenty fathoms under ground, within 
the entrails of the earth, it is as hott, even in the coldest country or na- 
tion under the whole scope of Heaven, as in the hotest ; so that it is no 
argument that in Scotland there can be no naturall gold or silver, for as- 
suredly it hath bin found there uppon Crayford Moore, and other moores 
adjoyning thereto, befi>re any man now alive was borne, some thereof in 
solidd places, lippon mountaines and mosses^ and some in shallow places,, 
within vallics and dales, neere to the river or brooke-side, yea, even as if 
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the omnipotent Creator of Heaven and earth should have' invited (he 
king's majesty thereunto for a great blessing. 

Atkinson then proceeds to point out some of the localities of the gold p 
and the comparison which he makes of a certain district of Scotland which 
is watered by rivers to the Garden of Eden^ is in precisely the same ex- 
travagant character. " In the second chapter of Moses, called Genesis, 
I read^ (viz.) Ist^ that God planted a garden in Eden, where he put man. 
In Clydsdale and Nydsdale, within the kingdom of Scotland, (is a place) 
which may be compared unto it, (the garden of Eden,) or called a se- 
cond garden, though not so pleasant and fruitful, yet richer under ground 
than above for gold. And there be four waters or rivers, the heads where* 
of descend out of mountaines and mosses, or hard rocks and craggs.- 
These rivers are also divided, by God's omnipotent power, into foure heads. 
The name of one called Glangonnor water, within Clydsdale. The name 
of the second is called Short*clough water, upon Alwayne> within Clyds^ 
dale, upon Crawford Moore. The name of the third river is Winlocke- 
head, or Wynlocke-water, upon Robbart Moore, within Nydsdale. The 
name of the fourth river is called Mannocke- water, upon Mannocke 
Moore, within Nydsdale." 

The king, however, eventually gave no ear to these fine stories. He 
had already expended L. 3000 in the gold mines of Crawford Moor, and 
had obtained not quite three ounces of gold. 

But it is now time to close this narrative. It appears that Sir Bevi» 
Bulmer con^letely failed in his mining speculations, which was attributed 
to his having too many irons in the fire, and to his too great extravagance.: 
" He wasted much himself," says Atkinson, '' and gave liberally to many 
for to be honoured, praised, and magnified, else he might have been a rick 
subject, for the least of these frugalities (pro^sions) were able to rob an 
abbot* By such sinister means he was impoverished, and foUowed other 
idle venial vices to his dying day, that were not allowable of God nor 
man : and so once down aye down, and at last he died aU Awstinmoore, in ■ 
my debt L. 340 Sterling, to my great hinderance, and left me in Ireland 
much in debt for him. God forgive us all our sinnes !" 

The last account which we have of these mines is that, in A. D. 1621 a 
lease was granted to John Hendlie, physician, to work the gold mines 
in the mining districts of Lead Hills and Wanlocke-head for twenty-one 
years. 

This curious history is now brought to a close. If these gold mines 
had been thought of in the year 1825, it is not impossible but that their 
revival might have been contemplated, and that the minds of the mad 
projectors of that period might have been diverted from the golden moun- 
tains of Mexico to hunt for treasure on the cold and dreary plains of Craw- 
ford Moor. The last project would have had this advantage, that it would 
have dispersed a few of the thousands which have been idly squandered 
away in distant speculations among our own countrymen. 

Mr Laing Meason has edited this volume with a care and judgment that 
cannot fail to be highly gratifying to the gentlemen who compose the mem- 
bers of the Bannatyne Club, the patriotic object of which is the preserva- 
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tion of early Scottish records and literature. The notes are highly valu- 
able. They ^mprise^ among various matters, a collection of early docu- 
ments illustrative of the localities of other metals besides gold, said to have 
been found in Scotland. 

II. — The Steam-Engine TheoreticaUy and Practically Displayed. By 
Geoboe Birkbeck, M. D. F. A. S. M. A. S. &c. and Henry and James 
AncocK, Civil Engineers. Illustrated by a series of splendid engravings 

. irom working drawings made expressly for this publication. No.1. 4to, 
pp. 48. John Murray, Albemarle Street. 

A.MbNG the numerous works on the Steam-Engine which have lately issued 
from the press, there are none which can bear any comparison with that 
which is now before us, either in its excellence as a work of practical 
sciencey or in the splendour of its embellishments. As this number con- 
tains only a portion of the introductory dissertation on steam, we are not 
able to judge of the manner in which the operation and construction of the 
different steam engines will be described ; but judging from the perspi- 
cuity with which this preliminary portion has been drawn up, we have 
every reason to suppose that the remaining parts will be executed in a 
manner worthy of Dr Birkbeck's reputation and talents. 

In the present number, Dr Birkbeck commences with an account of the 
experiments of Dr Black and others on latent heat, and then proceeds 
to give a detailed account of the experiments of Mr Watt, Mr Southern, 
Mr Dalton, Dr Ure, and Mr Taylor, on the elastic force of steam. The 
results of these experiments are drawn up in a copious tabular synopsis, 
which is suited to the scales of Fahrenheit, Reaumur, and the centigrade, 
and extends from 32° to 343° of Fahrenheit. The author then proceeds^ 
with the aid of well engraved wooden cuts, to detail the methods by which 
these philosophers conducted their respective experiments, and the num- 
ber is concluded with an account of the formulae in which M. Biot has 
expressed the result of Mr Dalton's experiments. 

Dr Birkbeck has not given any account of the ingenious paper on the 
elastic force of steam at high temperatures, published by our distinguished 
countryman Mr Ivory on the 1st of January 1827, but it is probable that 
his dissertation was in the press before that date. 

The only criticism which we are disposed to make on this part of the 
work relates to the introduction of mathematical formulie, and we would 
strongly recommend it to Dr Birkbeck to separate all such formuls from 
the text, and to throw them, along with discussions of a profound nature* 
into notes or appendixes. There is not one reader out of an hundred, 
however well he may have been educated, who is capable of following such 
investigations, and even those who have successfully pursued mathematieal 
studies in their youth, are quite unable to apply them in their manhood. 
. The, present number, the price oi which is only six shillings, is illustra- 
ted with no fewer than Six Quarto Plates, (two of which are double) eon« 
taining the following subjects. 
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1. Boulton and Watt's single acting engine. Elevatioju 

2. do. do. Sectiofu 

3. 1 Side and front views of the meohanlsm for opening and shutting 

4. j the valves. 

5. Plan of the heam^ — general plan, and details. 

6. Lloyd's steam engine. Elevation and Plan* 

From this brief notice, the reader will be able to form a pretty correct 
notion of this valuable work, which promises to reflect great credit upon 
Dr Birkbeck, and upon the respectable civil engineers by whom he is as- 
sisted. 



aht. XXXVIII.— proceedings of societies. 

1. Proceedings of the Royal Society of Edinburgh. 

March 19, 1827.-^Professob Dunbar read an inquiry into the struc- 
ture of the Greek, Latin, and Sanskrit verbs, with some observations to 
show that the latter were derived from the former. 

April 2. — The following gentlemen were elected Members : 

The Beverend Edward Burnet Ramsay, A. B. of St John's College, 
Cambridge.* 

The Reverend James Walkea, D. D. of St John's College, Cambridge. 

Sir William Hamilton read an Essay '' on Phrenology considered in 
its constitution." 

April 16. — ^There was read a Paper " on a New Combustible Gas, by 
Thomas Thomson, M. D. Professor of Chemistry, Glasgow. 

This gas was obtained from pyroxylic spirit, formed by the distillation 
of wood, and manufactured by Messrs TumbuU and Ramsay of Glasgow. 
Pyroxylic spirit has a specific gravity of 0.812, and an agreeable smell, and 
is used in lamps in place of alcohol. Dr Thomson found that the gas ex- 
tricated from a mixture of aqua regia and pyroxylic spirit consisted of 
New inflammable gas, - - - 29 

Nitrous gas, - - - - 63 

Azotic , . - - - 8 
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the specific gravity being 1.945, that of ai^ being 1. The specific gravi- 
ty of the new gas was 4.17579 and it was composed as follows : 

1 Atom hydrogen, - - - 0.128 

1 Atom carbon, .... 0.750 

\\ Atom chlorine, . - - 6.750 

7.625 
and its atomic weight is 7.625. Hence Dr Thomson calls it the Sesgni" 
chloride of Carbo^hydrogen* 

On the same evening there was read another paper by Dr Thomson, en- 
titled Some Experiments on Gold, The object of this paper was to deter- 
mine whether the peroxide of gold contained two or three atoms of oxygen. 
The evidence from the analysis of Berzelius and Javal was in favour of three 
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aloms^ and hence chemists had considered the peroxide of gold as a ter' 
oande. This result is confirmed by Dr Thomson^ who finds that peroxide 
of gold is composed of 

1 Atom of gold, - - - - 25 
3 Atoms of oxygeu, - - - - 3 

In this paper Dr Thomson also determines that muriate of gold con- 
sists of 

2 Atoms muriatic acid, - - - 9.25 
*1 Atom peroxide of gold, - •• - 38. 

5 Atoms water, - . - - - 5.625 

42.875 
Dr Thomson then proceeds to show, in opposition to the views of Berzelius, 
that the permuriate of tin, like the muriate of gold, is more probably a mu- 
riate than a chloride. 

On the same day a paper was read " On the gradual changes which take 
place in the Interior of Minerals, while the external form remains the 
same," by William Haidinoer, Esq. An extract from this paper is 
given in the present Number, p. 126. 

2. Proceedings of the Society for Promoting the Useful Arts in Scqtland, 

March 20, 1827.>— The following Grentlemen were elected Members: — 

Ordinary. 
George Swinton, Esq. Calcutta. 
Honorary, 
David Grordon, Esq, Engineer to the Portable Gas Company, London. 
Rev. W^Scoresby, F. R« SS. L. and E. Liverpool. 
Dr Thomas Traill, F. R. S. E. Liverpool. 
George Harvey, Esq. F. R. S. L. and £. Plymouth. 

Associates, 
Mr Alexander Rose, Edinburgh. 
There was read a letter from Davtd Gobdon, Esq. to Dr Brewstsk, 
on a remarkable decomposition of oil gas. See our last Number, p. 325* 

Mr Siv WRIGHT exhibited a new species of file, formed by the separated 
surfaces of chalcedony. 

The model of a new gate, by Mr John Cdrrer, was exhibited and 
described. This gate opened and shut by the action of the carriage that 
approached or quitted it. 

A model of a machine for lifting and letting down weights, by Mr 
John Cu&reb, was exhibited and described. 



Art. XXXIX.— scientific INTELLIGENCE. 

I. NATURAL FHILOSOPJEIY. 
ASTRONOHY* 

1. Comxi of December 1826* — ^This comet was discovered by M. Gam- 
bard at Marseilles on the 27th December. The elements are as follows : 
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PasMge of Perihelion, 1827, ) 
Mean time from midnight, 5 
Longitude of perihelion, 
Longitude of node. 
Perihelion distance, 
Inclination, 
Motion 



2. JIf. WestphaV$ Table of Variable Siars.-^The variable stars hitherto 
known are thirteen in number. The following table given by our author 
contains their positions fat 1820, the total period of their change, the ex- 
treme intensities of theic light, and the name of the astronomer who first 
observed them. 
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MACNETISM. 




• 



3. LebaiUiff's Needle for showing the smallest qnantity of Magnetism, 
— This needle consists of two magnetised sewing needles ]^acec(^at the two 
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ends of a straw^ qusp^ded by its middle with & tilk fibre nvitbeot totsion. 
The two pdes of the needle ore placed so as to render the earth's actum 
upon it almost nothing. M. LebatUilP has modified the apparatus in Ta« 
rious ways, as M. Becquerel has remarked its extreme sensibility .de- 
pends on the length of the arm of the lever^ at the end of which the mag* 
netic action is exercised^ and on the neutralization of the earth's action* 
This apparatus- has led to the fdllowing curious discovery. 

4. Singular Magnetic Property of Bismuth and Antimonif.'^Whea 
either bismuth or antimony is brought near the poles of M. LabaillifiTs 
needle, above described, they exert upon both poles a very decided repuU 
sum, M. Becquerel, who mentions that he saw this experiment with asto- 
nishment, remarks that this doubly repulsive property has been recogniz- 
ed only in these two metals. An account of this curious fact was laid be- 
fore the Philomathic Society of Paris on the 31st March 18S7.—i^ Globe, 
AvrilS, 1827. 

METEOROLOOV. 

5. Hourly Meteorological Observations on the 11 th «/«/y-— Those me- 
teorologists who have hitherto made the hourly meteorological observations 
in pursuance of the recommendation of the Royal Society of Edinburgh^ 
are earnestly requested to continue them on the seventeenth of July. In con- 
sequence of a typographical mistake in the notices to Correspondents in our 
last Number it was called the 15 th June. 

6. Luminous Spots near the Horizon*r^M., Atwater ill a memoir on the 
climate of Ohio, iu Dr Silliman's Jouma2f remarks that, before a storm, he 
has often noticed in an evening of the latter part of autumn, and some- 
times in the winter, a phenomenon which he never saw on the east side of 
the Alleghanies. Some one spot or spots near the horizon in a cloudy night 
appeared so lighted up, that the common people believed there was some 
great fire in the direction from which the light came. He had seen at 
once two or three of these luminous spots not far from each other ; gene- 
rally there was but one, and a storm, invariably proceeding from the same 
point near the horizon, succeeded in a few hours. 

II. CHEMISTRY. 

7. New compound of selenium and oxygen^r-FroteBBor Mitscherlich has 
discovered a new acid of selenium, consisting of one atom of selenium and 
three atoms of oxygen, and consequen|ly analogous in composition to suU 
phurlc acid. Its appropriate name will of course be selenic acid, since it 
contains more oxygen than the compound hitherto known by that name; 
while to the latter, the composition of which is similar to that of sulphu- 
rous acid, the term selenious acid must hereafter be appb'ed. The isomor- 
phism of selenium and sulphur is already known, and principally esta- 
blished from the identity of form of the compounds,- which they produce 
with lead, — ^sulphuret of lead, or galena, and seleniuret of lead^ both of 
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ni^eh show distiiiet cleavage in the direction of the &ces of the hexahe* 
dr6»^ and are altogether so similar, that for a long time they were actually 
miseiken for .each other. Professor Mitscherllch now finds also that the 
fbrmft of the new seleniates are analc^ous to those of the sulphates ; and 
what renders- the discovery still more interesting is, that the salts may 
he obtained in crystals superior in beauty eveii to the sulphates them* 
selves. Among several very interesting species resulting from the new 
acid, combined with the bases, was obtained an anhydrous seleniate of 
soda, with a form C(»rresponding to the anhydrous sulphate of soda, and 
also to the sulphate of silver. It is very remarkable that the form of the 
seleniate of magnesia is hemiprismatic, and the same as that obtained when 
4h)9 sulphate of the same base is made to crystallize at a high temperature* 

8. Theory of ike Formation of mineral waters>''--MT Struve of Dresden 
has contrived to form saline solutions, very nearly agreeing with those found 
in nature, by forcing pure water, or water impregnated with carbonic acid, 
to pass under considerable pressure through pulverised portions of the rock 
which occurs in the vicinity of the natural spring. The following instance 
will give an idea of the extent of the resemblance in the solid contents of two 
kinds of water, the one artificial, the other natural. The artificial solution 
was formed by forcing first carbonic acid, and then water impregnated with 
it, under a pressure of nearly two atmospheres, through a cylinder 84 inches 
high, filled with 3 pounds 14 ounces of powdered clinkstone, and as much 
of clean sand. The water began tooo^te out from the uppermost layer on* 
ly about twelve hours after the beginning of the process. The natural 
apring compared with it is the acidulous water of Bilin in Bohemia, a 
«QUntry which in that vicinity abounds in clinkstone. 

Substances containe4»in 

16 ounces of water, 
Carbonate of soda, 
Muriate of soda, 
Sulphate of potash, 
Sulphate of soda, 
Silica, ... 

Carbonate of lime. 
Carbonate of noagnesia, 

In the same manner Mr Sdiive has also produced saline waters similar 
to those of TeplitK in Bohemia from the porphyry out «f which the springs 
there issue; waters like some of Egra from the basalt of Liebenstein, near 
£gra; and waters resembling the spring called the *' Ereuzhmnn" at 
Marienbad firtnn the basalt occurring between Tepl and Marienhad. AH 
the appearances of natural mineral springs may be explained by a theory 
corresponding to the ihcts observed.— (Sdiweigger's Journal, vol. xvii. 
p^ 374.) 

9. Catuiic Potash.^-^'We have received the following notice from Mr T. 
Grahwn. *' In dissolving the caustic potash in sticks of the apothecariei^ 
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I had oocasion to remark tltat a ooniiderabl^ but variable* proportioii of 
pure oxygen gas was always emitted. In one case a stick of forty gndns 
in weight yielded 200. grain measures during solution, although in genial 
the quantity was considerably less. The efibrvescenoe was similar to what 
a slight admixture of peroxide of potassium would occasion. There ap* 
peared to be some connection between the amount of oxygen and the quan* 
tity of brown insoluble impurities remaining after the solution of the potash* 
It is probable that the peroxide of iron, from the iron yessels employed in 
the manufacture of caustic potash, contributes dther directly or indirect* 
ly to the production of the phenomenon. A knowledge of the fact may 
occasionally be useful, as previous to its detection a series of results in 
gaseous analysis was vitiated by it." 

10. Composition of Nitric Acid. — The 12th volume of the Annals of Phi-' 
losopky, O. S. (p. 351) contains the translation of a paper on the compo-. 
sition of nitric acid, by Berthollet. The process employed was that of de- 
composing nitrate of potash by heat in a porcelain retort, the weight and 
nature of the gaseous products and of the residual potash being ascertained. 
From these experiments the author concluded that nitric acid is composed 
of 69,6 oxygen + 30.4 azote, instead of 74.08 of the former, and 25.92 of 
the latter element, as now generally admitted. 

Dr Thomson observes, that, though he has no doubt of the inaccuracy 
of Berthollet's analysis, he cannot pretend to account for the fallacy. Hav- 
ing lately prepared some oxygen gas by decomposing nitre, Mr Phillips 
fbund that the last gaseous product, if not entirely azotic gas^ contained 
so little oxygen that it extinguished a candle. Upon pouring water into 
the gun-barrel to remove the potash, he found that oxygen was immediate- 
ly evolved, and in such quantity that an ignited stick was immediately in- 
flamed ; and the combustion continued for a considerable period. 

Now Berthollet distinctly, though erroneously, reports, that the potash 
retains no oxygen : but it is evident from the experiment now stated, that 
peroxide of potassium is formed ; and it appeared probable to Mr Phillips, 
that the quantity is sufficient to supply the deficiency of about 4i per cent 
of oxygen in Berthollet's experiment. — Phihs, Magazine and Annals of 
^Philosophy for April. 

11. Nitrification. — In a letter to M. Longchamp, published in the 34th 
voL of the An, de Ch, et de Physique, M, Gay-Lussac has defended the old 
theory of nitrification against the objections of the former chemist, of 
whose views we gave a short notice in the preceding number of the tTour' 
nal. M. Longchamp has endeavoured to establish the two following 
points. 1. That nitric acid and its salts are generated in substances, or in 
places, which contain neither animal nor vegetable matters, and which have 
never been exposed to the emanations fi*om animals. 2. That nitric acid 
is formed exclusively by the elements of the atmosphere. With respect 
to the first position, M. Gay-Lussac denies that it is supported by any 
decisive fhct. He has shown that different kinds of chalk, and other cal- 
careous substances in which nitrate of lime is gradually formed, and which 
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were sapp^wed by M. Longchatnp to be free from animal mailer, yield am* 
monia by ^stillation. The reasonings in fatour of the second statement 
M. Gay«Lu8sac declares to be yague and inaccurate. He admits that ni- 
tric acid may, from some unknown causes, be generated without the aid 
of azotized matters ; but contends that the idea . of its being exclusively 
found in. that way is quite untenable. He affirms that the most ignorant 
manufacturer of salpetre is aware that animal matters assist very powerful- 
ly in^the formation of that salt, and that they do so on quite different prin- 
ciples than by affording moisture. 

IS. Solidificaiion of Bromine and some new compounds of that substance. 
By M. Sebullas. — Ann. de Chimie ei de Physique, vol. xxxiv. The soli- 
^ dification of bromine takes place at a temperature between and -~ 4® F. 
In the solid state it is friable. 

13. Hydrocarburet of Broihine.^Thi^ compound was formed by adding 
'one part of the hydrocarburet of iodine to two parts of bromine con- 
tained in a glass tube. Instantaneous reaction ensues, attended with dis- 
iengagement of caloric and a hissing noise, and two new compounds, the 
•bromuret of iodine, and a liquid hydrocarburet of bromine are generated. 
By means of water the foraqer is dissolved, while the latter, coloured by 
bromine, collects at the bottom of the liquid. The decoloration is then 
affected by means of caustic potash. If in this process the hydrocarbu- 
ret of iodine is in excess^ very little hydrocarburet of bromine is formed ; 
but a sub-bromuret of iodine, analogous to the sub-chloride of iodine de- 
scribed by Gay-Lussac, will then be obtained. 

The hydro-carburet of bromine, after being washed with solution of 
potash, is colourless, heavier than water, very volatile, of a penetrating 
^ethereal odour, and of an exceedingly sweet taste, which it communicates 
to water in which it is placed, in consequence of being slightly soluble in 
that liquid. It hence^ appears that its properties are absolutely the same 
as those of the liquid proto-hydrocarburet of iodine described by M. Serul- 
las in the 25th vol. of the An. de Ch. et de Physique* Chemically, how- 
ever, it differs from this compound in yielding bromine instead of iodine 
when decomposed, in forming white instead of violet vapours when thrown 
oji red-hot porcelain, and in not acquiring a colour by exposure to the 
jur. It becomes solid at a temperature between 21° or 23° F. 

M. SeruUas finds that the compound which M. Balard formed by let- 
ting a drop of bromine fall into a ffask of olefiant gas, is identical with 
the hydrocarburet of bromine just mentioned. 

14. Hydrobromic Ether. — This compound is made in a manner similar 
to that by which M. Serullas prepared the hydriodic ether. (^An. de Ch, et 
de Ph. t. XXV. p. 323.) Into a tubulated retort are introduced 40 parts of 
alcohol of specific gravity 0.837, and one part of phosphorus ; and then 
«even or eight parts of bromine are added by successive small portions. 
Whenever the bromine comes in contact with the phosphorus, there ensues 
a rapid combination with increase of temperature, and subsequent forma- 
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tion of hydro-bioHiic and sulphurous acids. The distillation vi then coiiA 
ducted at a gentle heat^ and the volatile parts are collected in a cold reci« 
pienti On diluting the distilled liquor with witter, the ether separates and 
descends to the bottom; and if any acid has passed over, it may be re* 
moved by the addition of a small quantity of potash. * 

Hydro-bromic ether is colourless and transparent, very volatile, heavier , 
than water^ of a strong and ethereal odour, and pungent taste. It is so- 
luble in alcohol, and is precipitated from that fluid by water. It under« 
goes no change of colour by being kept under water, in which respect it 
differs from the hydriodic ether. 

15. Cyanuret of Bromine, — The mode of preparing this compoutid \» 
analogous to that by which M. SeruUas procured the cyanuret of iodine. 
At the bottom of a small tubulated retort, or a rather long tube, are placed 
two parts of well-dried cyanuret of mercury, so as to secure an excess of it, 
and after cooling the apparatus by cold water or a frigorific mixture, 
which last precaution is indispensable in summer, one part of bromine is 
added. A strong reaction ensues, and so much caloric is disengaged that 
a considerable portion of the bromine would be dissipated unless the tem- 
perature had been previously reduced. The new products are the bromu- 
ret of mercury and the cyanuret of bromine, the latter of which collects in 
the upper part of the tube in the form of long needles. Afler allowing 
any vapour of bromine, which may have risen at the same time, to con*- 
dense and fall down upon the cyanuret of mercury, the cyanuret of bro^ 
mine is expelled by a gentle heat, and is collected in a recipient carefully 
cooled. 

As thus formed, the cyanuret is crystallized, sometimes in small regular 
colourless and transparent cubes, and sometimes in long and very slender 
needles. In its physical properties it is so very similar to the cyanuret 
of iodine, that they may easily be mistaken for each other, especially 
when the crystals of the cyanuret of bromine possess the acicular form. 
They agree closely in odour and volatility, but the cyanuret of bro- 
mine is even more volatile than the cyanuret of iodine. It is converted in- 
to vapour at 59° F. and crystallizes suddenly on cooling. Its solubility in 
water and alcohol is likewise greater than that of the cyanuret of iodine. 
Caustic potash in solution converts it into the hydro-cyanate and hydro- 
bromate of potash. This solution gives a precipitate of the cyanuret and 
bromuret of silver, separable from one another by ammonia, which dis- 
solves the latter and not the former." The proportion of each may probably 
be determined in this way. 

M. SeruUas remarks, that all the reagents to which he has subjected the 
cyanuret of bromine always left the bromine with all its characters, even 
under circumstances favourable to its decomposition, were it not a simple 
substance. 

« 

The cyanuret of iodine is highly deleterious. A grain of it dissolved in 
a little water, and introduced into the cesophagus of a rabbit, proved fatal 

* There is surdy some mistake here : the cyanuret of silver is soluble in ammo^ 
bUiii E. T. 
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on the instent^ acting widi the same rapidity as prussic add. From th^ 
volatility and noxious qualities of this substance, great care is necessary in 
making experiments upon it. This circumstance^ together with a deficient 
supply of bromine, prevented M. Serullas from continuing the investigB'O 
tion of its properties. 

1«. New Sources of Bromine. Poggendorff*3 Annals, 8th volume.—^ 
The discovery of bromine in the water of the Dead Sea^ made by Ihrofessor 
Omelin of Tubingen, has been confirmed by M. Herinbstaedt. This in* 
teresting substance has also been found in several salt springs in Germany: 
Thus it has been detected in the mother water of the salt works at Theo- 
dorshalle by Professor Liebig, as mentioned in the last Number of this 
Journal ; at the salt works at Rappenau in Baden by Professor Geiger ; 
at those of Durrheiro, Schweningen, Wimpfen, and Jaxfeld, by Professor 
Frommherz of Freyburg; and at those of Halle by Dr Meissner; of 
Schonebeck by M. Hermann ; and of Rosenheim in Bavaria by Vogel. 

] 7. Supposed Chioraie of Manganese in the native Peroxide. Philos, Ma- 
gazine, and Annals of Philosophy for April,-^Mr MacMullin having ob- 
served, {Institutiqn Journal, vol. x:sii. p. 231,) that when sulphuric add 
is added to peroxide of manganese chlorine is evolved, he conceived it 
might be derived from an admixture of muriate of manganese, iron, or 
copper ; but as, on washing some of the peroxide with water, he did not 
find that any chloride of silver was precipitable from it, he concluded that 
the peroxide in question contains no salt of muriatic acid. On continuing 
his experiments to discover the source of the chlorine, he inferred that 
the chlorine combined with the black oxide is in the state of chloric 
add; and that the native oxide is, at least in part, and probably in* 
proportions varying with the difierent spedmens of the ore, a native cUo- 
rate of manganese. 

This point has recently been examined by Mr Phillips, who has ar- 
rived at a condition totally difierent. He procured first some common 
peroxide of manganese, a second and pure spedmen from Warwickshire^ 
and a third crystallized variety from Germany. These were reduced to 
powder, and on the addition of sulphuric add, chlorine was evolved from 
each. Separate portions of them were then washed with distilled water ; 
and on the addition of nitrate of silver to the washings, the chloride of 
silver was immediately precipitated ; whereas sulphuric acid being poured 
upon the washed peroxide, no chlorine whatever was evolved. But being 
unwilling to trust merely to his own observation, Mr Phillips added sul- 
phuric acid to an unwashed portion, and to one which had been washed ; 
-*a bystander immediately detected the odour of chlorine in the former, 
but not in the latter case. 

To determine the nature of the salt which furnished the chlorine, Mr 
Phillips evaporated a portion of the washings very low, in order that, if 
any common salt were present, it might crystallize. He was however 
unable to procure any of it: lulphuntted hydrogen indicated no appear- 
ance of any metallic muriate, but oxalate of ammonia gave proof of the 

3 
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presence of lime^ and muriate of \jSi^X& .of $iUplmiic add. H^ee itf«p- 
pears that the native peroxide of roangaoese umially ooatiins a small ad-^ 
mixture of tbe muriate and sulphate of lime. 

\%, Analysis of the Meteoric Stow which fell near Ferrara in 1994.-^ 
Mr Laugier found the stone to be thus composed : 

Perozsde of Iron, - - 4S 

SUex, '- - 41.76 

Magnesia, - - 16. 

Oxide of Chrome, - - 1.50 

Oyide of Nickel, - - 1.25 

Sulphur, - - 1. 

104.5 

The quantity of sulphur and nickel is less in this than in other meteo- 
rites. — Ann, de Chim* Feb. 1827^ torn, xxxiv. p. 141. 

III. NATURAL HISTORY. 

MINERALOGY. 

19. CrystaUized Pyrope,^-ln the Iser mountains in Bohemia, crystals of 
this species have lately been discovered by a pupil of Professor Zippe of 
Prague. In this new locality pyrope generally also is found in grains, but 
many of them exhibit traces of a crystalline surface, and one individual in 
particular showed the perfect form of a hexahedron, the length of its sides 
being about a line, with faces slightly curved, as is often the case in dia- 
monds. Professor Zippe described it in a particular memoir, which was 
read before the Society of the National Museum of Prague. He esta- 
blishes it there as a species of its own, belonging to the genus garnet of 
Mobs, under the name of hexahedral garnet. 

«0. Remarkable optical property ofDichroite. — ^Professor Marx of Bruns- 
wick discovereid that dlchroite, cut parallel to the crystallographic axis of 
the crystals, has the property of polarizing light exactly in the same man- 
ner as tourmaline. This substance, therefore, promises to become highly 
valuable to those who occupy themselves with the optical examination of 
minerals, since it is not uncommonly found of a uniform texture and co- 
lour, and considerable degrees of transparency. The mineral has the pro- 
perty of polarizing light also when cut perpendicular to the axis, as might 
have been anticipated from the circumstance of its having two axes of 
double refraction.^-rSchweigger's Journal^ vol. xvii. p. 368.) 

GEOtOGY. 

9h Br Hibbert's System of Geology. — Dr Hibbert is in considerable 
fbrwardness with the system of Geology which he has many years been 
preparing for publication. It is intended to contain a succinct view of 
the History of the Earth, with a geological arrangement of the various 
mineral substances which each description of rock contains, and a par- 
ticular account of the organic remains which haye been discovered in the 
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various strata. A considerable portion of the work is dedicated to an in- 
quiry into the clianges which are still going on to alter the surface of the 
globe. Dr Hibbert, preparatory to the completion of his work^ ie visit- 
ft)g the continent with the view of satisfying himself on some important 
questions connected with the subject of rocks of igneous formation. For 
tiiis purpose he is undertaking a personal examination of several of the 
most noted volcanic districts of Europe. 

83. Mr Scrape's Memoir on the Geology of Central France. — We 
r^2;ret much that we have been obliged to postpone an analysis of this 
interesting work to our next number. In the meantime^ we may assure 
our geological readers that they will find it one of the most valuable me- 
moirs that for a long time has been given to the world. The memoir it- 
self consists of a quarto volume of nearly 200 pages^ and is illustrated with 
18 folio platefiy several of which are of great size, and exhibit at the same 
time a geological and a picturesque representation of the remarkable volca- 
nic district of which it treats. Our coadjutor, Dr Hibbert^ has gone to ex^ 
amine the same region, and will zealously take up the subject where it 
has been left by Mr Scrope. 

ZOOLOGY. 

23. System of Ornithology, — Captain Thomas Brown, F.R.S. E. &c. has 
published Number I. of his " System of General Ornithology'* It con- 
tains Six Imperial Quarto Plates, on which are represented twenty-four 
birds, coloured after nature. It is intended in this work to give figures 
of all the known species, distinct varieties, with the female, and occasion- 
ally the young birds. The whole are to be drawn from nature and en- 
graved by the author, ftom these superb collections, the Jardin du Roi at 
Paris ; the Museum at Haerlem ; and in Britain from the British, Edin- 
burgh University, and East India Company's Museums. This work is to be 
published in numbers every two months, containing six plates ; from twen- 
ty to twenty-four figures. The descriptive letter-press will be brought 
forward every six months, with complete descriptions of the birds pub- 
lished in the preceding numbers, including their instincts, habits, locali- 
ties, and comparative anatomy. 

We understand that these splendid figures are finished by Captain Brown 
himself, which will give a fidelity of representation unusual in such wwka. 
In short, the birds in the number we have seen are so highly finished 
that they may be taken for drawings. 

BOTAl^Y. 

84. Natural History of the ilurtcui!a*— Captain Thomas Brown, F. R. S. £• 
&c is preparing for publication a work on the Auricula, which is to appear 
in 4to numbers every two months, containing four plates coloured after 
nature. This work will contain about sixty of the most beautiful varieties 
of that esteemed flower, with a complete account of its natural history, 
mode of cultivation, admixture of soils, &c and a list of the known varies 
ties, by whom they were raised: together with a catalogue of the best col- 
lections in Grreat Britain. 



. . GeneralJScience, . 1S3 

IV. GENERAL SCIENCE. 

25, Rumford Medals Adjudged, — The Royal Society of London has ad« 
judged the medals on Count Rumford's donation to M. Fresnel^ for his 
application of the theory of undulations to the polarisation of light. 

26. Dr Brewster s System of Popular and Practical Sciencc^The object 
of this publication is to furnish the educated classes, but particularly the 
young of both sexes, with a series of popular works on the various branch.* 
es of science, brought down to the humblest capacities, and. yet capable of 
imparting scientific knowledge to the best informed ranks of society. A 
series of such works has long been a desideratum among Parents and 
Teachers of Youth, and the want of them among the middle and upper 
classes of society is more deeply felt at the present time, when general know- 
ledge is so eagerly sought for, and when the press is teeming with produc- 
tions pretending to be books of popular and practical science^ but which, 
with the exception of the Library of Useful Knowledge, and the admirable 
works of Miss Edgeworth, MrsMarcet, and some others^ are compilations 
of incorrect statements and exploded opinions. 

There is not a more common error than to suppose that works of science 
must be easily understood, because they contain no mathematical reason- 
ing, or because they are confined to those portions of science im^hich are 
usually explained by popular writers. The plainest subject is often made 
inaccessible by the language and the manner in which it is treated ; while 
on the other hand, by a perspicuous style and suitable methods of illus^ 
tration many abstract branches of knowledge may be rendered plain to 
persons of very moderate capacities. 

In order to write a work truly popular, the author must have experien- 
* ced the difficulties of communicating scientific instruction, and must have 
practised the methods by which these difficulties can be overcome. He 
must be familiar with the details of the science of which he treats ;^^with 
its relations to kindred branches of knowledge ; and with its applications 
to the various purposes of domestic and civil life. In some of these re- 
spects, particularly from his experience in drawing up most of the copious 
scientific Treatises for the Edinburgh Encyclopedia, the author conceives 
that he is in some measure qualified for the present work ; and he has no 
scruple in stating his opinion, that many departments of science, which 
have been hitherto deemed beyond the reach of ordinary capacities, may 
be made perfectly clear and intelligible. 

Though this work is one of very humble pretensions, the author is not 
disposed to undervalue the credit of executing it with success. Next to 
the merit of original discovery, and perhaps superior to it, is that of laying 
open to thousands of our species fields of knowledge from which they have; 
been previously shut out by the intellectual thorns with which they ar^ 
beset. 

In entering upon this undertaking, the author is deeply sensible, that 
while the first purpose of all knowledge is to make us wiser, its main and 
ultimate object is to make us better. Under this conviction he will no^ 
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fiul to draw the attention of his readers to those marks of wisdom and be- 
nevolence of which the material world bears so deep an impress;— to 
Strengthen those feelings of humility and gratitude which the contemplar 
tlon of nature so strongly excites ;— *and thus to render intellectual wisdom 
subservient to moral discipline and religious improvement 

The first of this series, of Treatises will be a Popular Treatise on Astro* 
nomy, in one volume Post 8vo^ illustrated with Plates ; the second Treatise 
will be on Optics ; and these will be followed by separate and complete 
^nreatises on the various sulgects of Science and the Usefiil Arts, contain- 
ing the most recent discoveries and improvements made both in diis coun- 
try and on the continent. 

^. Siamese Islands of Ko'Si-Ckanff and Ko-Cramb,*^MaQy islands 
which had never been visited by Europeans have been recently explored 
by the last English ships which entered the River Siam. They lie about 
eight leagues from the south of that river in 13° 1^ north lat. and 100° 5& 
east of Greenwich. The two largest are called Eo-Si-Chang and Ko- 
Cramb. 

The first is 2i leagues long, and one broad. It is covered with wood, 
and the mountains are very high. There are no inhabitants upon it, ex- 
cepting the keeper of a temple, built by the officers of the Cochin Chinese 
Junks, upon a hill on the south shore, who come here every year to 
trade at Bankok. 

In order to take advantage of the wood and water, a harbour has been 
made for the country ships which ascend the river, and the European 
vessels can also profit by their example. 

Upon the other island, which is less extensive, the Siamese fishermen 
have established themselves, and their habitations are surrounded by cul« 
tivation. Besides the vegetables which have been observed before, they 
have a species of Ignama not eatable ; but the bulbiferous sorts grow to a 
most extraordinary size; they are sometimes ten feet in circumference, and 
weigh ^t ^ pounds ; thefecula, when dried, is used as a specific in fevers. 
Many beautifiil kinds of pigeons, which seem to have abandoned the con- 
tinent to take refiige in the isles of the Gulf of Siam, are seen in the woods 
of Ko-Si-Chang. There is in particular a large white species with a black 
tail ; another with the plumage brown and purple ; and a third kind of 
a smaller size, whose^covering is of a most brilliant green. 

Between the two principal islands the ships find a spacious anchorage, 
well sheltered firom the winds and the high seas. The entrance to the har- 
bour is by two openings, but the one to the north is preferred. Although 
the anchorage is good, it is prudent to use iron cables, because many parts 
of the bottom are covered with loose rocks, and the tides, which in spring 
rise to the height of ten feet, form a very strong current across the har- 
bour* ^ 

In spite of these inconveniences we should not be surprised if England 
were to form an establishment upon these isles, whose situation at once 
commands the commerce of the kingdom of Siam.— X« Globe, Mars S7, 
1887. 
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Art. XL^LIST OF PATENTS GRANTED IN SCOTLAND SINCE 

FEBRUARY 8, 1837. 

9. March 31. For certain Improyementa in Machinery or Apparatus for 
Printing Calicoes and other Fahrics. To Ma-tth£w Bush of Dahnonacb 
Printfield^ near Bophill^ in the neighhourhood of Dunbarton^ North Bri- 
tain. 

10. March 30. For an Improvement in the process of Refining Sugar* 
. To Morton' William Lawrencb> County of Middlesex. 

11. March 30. For anew Invention of an Engine for Moving and Rro« 
peQing Ships, Boats, Carriages, Mills, and Machinery of every kind. To 
WilliAh Wilmot Hall, of the City of Baltimore, .United States of 
America. 

13. April 3. For certain Improvements in the construction of wheels de- 
signed fbr driving machinery, which are to be impalled by water or by wind, 
and which said improvements are also applicable to propelling boats and 
other vessels. To John Oli>ham, Dublin. 

IS. April S. For the Construction of a New Engine for giving motion 
by the expansive power of the vapour of liquids. To Thomas Howard 
of New Broad Street, London. 

14. May 7. For an Improvement or improvements on power looms for 
weaving doth of different kinds. To John Paterson Reid, Glasgow. 

15. May 7. For an Invention of certain improvements in the Boilers 
used for making Salt, commonly called Salt Pans, and in the mode of ap- 
plying heat to the brine. To Joseph Tilt of Prospect Place, County 
of Surrey. 

16. May 31. For the Invention of a new method of constructing gaso- 
meters, or machines or apparatus for holding and distributing gas. To 
Chaeles Baewell Coles, Esq. and William Nicholson, Manchester* 

17. June 8« For certain Improvements in manufacturing carpets. To 
Thomas Claaks, County of Leicester. 



4et. XLI.r-CELESTIAL PHENOMENA, 
From Jt^ 1st to October lit 1837. Adapted to the Meridian of Green* 
wich. Apparent Time, excepting the Eclipses of Jupiter's S^Uites 
which are given in Mean Time* 

N. B*— The day begins at noon, and the conjunctions of the Moon and 

Stars are given in Right Ascension. 
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DecUmatUmoflhe Planett. 
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' The preceding numbers will enable any person to find the podtioni of 
the planets^ to lay them down upon a globe^ and to determine their ritiogp 
and settings. 
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Art. XLII.— iS'ummary of Meteorahgieal Ohtervaiiont made at Kendal in 
March, April, and May 1827. By Mr Samuel M^rs^all. Commu- 
nicated by the Author m a Letter to the Editob. 

StaU of ike Barometer, Thermometer, S^c. at Kendal for March 1827* 

Baroneter. Inches. 

Maxfanum OB the 96tfa, . . . 30.03 

MiDimum on the 8tfa, - . . 28.40 

Mean height, ..... 29.36 

Thermometer. 
Maximum OB the 21it, a4th, and 25th, . . . 56^ 

Minimmn on the 10th, ... ^ 

Mean height, ..... 42.93* 

Quantity of rain, 8.676 inches. 
Number of rainy days, 22. 
Plevalent wind, S. W. 

The month of March has pnnred a very Btonny one* Sudden gusts of 
wind befove and aft« the equinox, tke correnta of the atmosphere rush- 
ing from almost every point of the compass in a few hours. Rain haa 
fiiUen 82 days out of the 31, and most of the month has been very dull and 
wet. The Uiermometer haa been rarely below the freezing point ; indeed 
the weather generally has been mild, as ^ill appear from the mean fbr 
themdidi. 

The barometer has ftuctuated continually, frequently nearly an inch in 
the course of twenty-»four hours. 

Staie of^ Barometer, ^c. at Kendal far April 1887. 

Barometer. Inches. 

Maximum on the 8th, . . . S0.1S 

Mumnom on the ISth, . . , . 29.42 

Mean height, 2a77 

Tbermometar. 
Maximum on the SOth, - - - 70* 

Minimum on the 1 1th, • - < 30 

Meanhdght, - - - 47.23* 

Quantity of rain, 2.553 indies. 
Nuniber of rainy days, 14. 
Prevalent wind, & W. 

Though the weather during this month has been very variable, yet the 
fangs of the barometer haa been trifling* TheN.fi. wind, which genaonlly 
pnmS^ in the latter pwt of thia month, and t^e beginning of the neac^ 
has been very severe, and attended with frequent snow showerSf Th^ 
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quantity of rain is trifling. The bust five days of the mo^th fiave been xe^ 
marinbly mild «id genial to vegetations and the begtmiing (If the monlli 
was equally flo. The swallow made its appearance sibove a ibrtnight est* 
lier ihis year than the last. It was seen on the 5tfa. 

State of ike Barometer, ^c. at Kendal for May 18^7. 

Baiometer, Inchei. 

Maximum on the 2l8t, - - . 29.94 

MiDimnm on the 25tli, . . « 39.10 

Mean Height, ... t&M 

Thennometer. 

Maximnm on the 2l8t, % . . 69 

MinimiUQ on the 7th5 - - . S2* 

Mean Height, ... 52.97^ 

Quantity of Rain, 3.463 inches. 
Number of niny days, 15. 
Prevalent wind, W. 

The l)eginning of this month was marked by dry and eold E. and N. JPS. 
winds^ prevailing mostly till the 19th. .The wind from the N. £. is per* 
haps the only periodical wind which wo have in our i6land> and whicih 
sometimes prevails from ^ middle of April to the middle of May, thoi^h 
seldom so long. A very plausible hypothesis to account for this pheno- 
menon might be adduced. In the present month the prevalence of this 
wind exceeded its usual limit. Since the 19th the air has been generally 
humid^ and soft genial showers have promoted vegetation to an extent 
most cheering to the agriculturist. Though the thermometer was never 
but once so low as the freezing point, yet the winds from the £. and N. B* 
checked the progress of vegetation very materially during their c(Mitintt« 
anccb The range of the barometer has been trifling, amounting to «84 of 
an inch. The rain has generally ftllen in slight showers, (and excepting 
.056 of an inch,) afrer the 16th, the greatest quantity taken at one time 
fell on the 28th^ which amounted to .868 of an inch. 
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Aet. I.'-^Histarical Notice of the Life and Works of M, 
Breguet By Bakon Fourier, Secretary of the Academy 
of Sciences. 

lA. Louis Breouet, a celebrated artist, and a man of the 
most exalted character, occupied in the academy one of the si- 
tuations reserved for those distinguished individuals who, by 
discoveries of the first order, have improved the applications of 
science. Never had this distinction been more justly omfisrred. 
His career exhibits a long series of ingtenious and useful inven- 
tions. He has elevated in an extraordinary degree the art of 
measuring time" with precision,-— an art which is perhaps the 
most difficult, and doubtless the most important which human 
industry has produced. He has enriched with a number of 
new methods the trade of clock<^making, navigation, astronomy, 
and physics. ^ 

The Abb^ Marie, a professor in the university of Paris, ob- 
served in young Breguet all the indications of a remarkable in- 
tellect, and he persuaded him to devote himself with ardour to 
the study of geometry. His fismiily, however, though once 
opulent, had from their profession of the reformed religion 
been driven from France, and had lost a great part of tlieir 
fortune. Domestic afflictions were added to the calamities of 
dvil dissensions. His father died in a foreign land. His mo- 
dier married a second time, and destined her son to the pro- 
fession which he has so successfiilly pursued. 

France and the arts are deeply indebted to the generous iii-< 
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dividual who protected his youth, and directed him in the study 
of the sciences, — to him from whom he received the first coun- 
sel, the first instructions, and the first marks of interest. 

It is honourable to attract by brilliancy of talent a numerous 
auditory, to propagate important knowledge, and discoveries of 
national utility; but to distinguish in a crowd a youth unpro- 
tected, — to recognize in him the first marks of genius, — to pre- 
dict what his country and the sciences would one day owe him, 
— to welcome, to encourage, and to instruct him, is, in the order 
of good deejds, one of those that should occupy the first place, 
and there is none more becoming a man of letters. 

The first researches of M. Breguet had for their object that 
part of his art which relates to civil purposes ; and he after- 
wards brought to perfection that which concerns the sciences. 

The question of the measure of time which the modems 
have so well resolved, consists in producing a rotatory motion 
perfectly uniform, which renews and- preserves itself without 
any change. The moving body is submitted to two opposite 
actions : the one, which is the moving force, constantly tends 
to accelerate the motion : the other, which is opposed to it, de- 
stroys at each instant with a rigorous accuracy all the excess, of 
the new impulse, so that the velocity remains always equal to 
itself. This perpetual collision is the dynamical principle com- 
mon to all instruments which measure time. 

But how many difficidties must be overcome to gain this ob- 
ject ! We must, in some degree, withdraw the instrument firom 
the action of those external causes which tend to disturb t^e 
uniformity of its motion. The friction of the different parts 
continually changes their form, and may change the velocities.. 
Changes of temperature, too, render their dimensions and the 
elastic forces variable. If the common use of the instrument 
expose it to irregular agitation, or to great changes of position, 
there arises from it other clauses of inequality. The resistance 
of the air is not constant, but varies with its density. Art has 
' opposed to one another ail diose causes of perturbation, so as 
•to make them reciprocally destroy each other. The mean ef- 
fi^t of changes of position becomes insensible ; variations of 
temperature compensate each other ; external and accidental 
agitations do not alter the motion, and they are used to main- 
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tain and renew it. That^ in short, which was oncie an obstacle 
is now an usefiil auxiliary. 

The name of perpetual watches has been given to those 
which are always wound up by the motion of the persons who 
carry them. This invention is an old one, but it -eontinued 
too imperfect to be used. M. Breguet has given to such watch- 
es all the precision and stability which they require. In or- 
der to make them go three days, it is necessary only to shake 
them a few minutes ; and there are some of them which have 
preserved their motion regular for ten years without having 
been opened. : 

We may even construct watches so Jbhat they may be wound 
up by the sole effect of the natural changes in the temperature, 
or weight of the atmosphere, or by the effect of a current of air. 
Several instruments of this kind have been made ; but they are 
not connected with the essential part of the art, the true object 
of which is to maintain an uniform motion, notwithstanding the 
external causes which tend to disturb it. 

The most important parts of the interior mechanism of a 
watch, and which form, if we may so speak, its principal organ, 
are the escapement and the balance. It is here that the regu- 
lating power resides, and the least irregularity in its action will 
occasion a sensible disturbance. Bat the balance is subject to 
take very different positions, and its weight does not always act 
in the same manner. One of the most ingenious inventions of 
M. Breguet is that for preventing this kind of inequality. He 
has contrived to give to this part of the mechanism a circular 
motion, which, in the interval of each minute, nearly renews all 
possible positions. The errors of eccentricity, the variable e£. 
fects of fiiction, all the inequalities which depend on position 
thus compensate one another, and disappear in the mean re- 
suit. 

* The arts have their principle and their models in nature, and 
this is particularly true of the science of the civil division of 
time. The regular motions of the celestial bodies have given 
us the idea of an uniform duration. According to the ex- 
pression of the most eloquent of philosophers, the stars are the 
instruments of time ; but it belongs only to science in its most 
perfect state to recognize the constancy of nature in the spec- 
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tscle of so many various phenomena. The apparent course of 
the sun is subject to very sensible inequalities. It is nottbe 
motion of this star, but the daily revolution of the terrestrial 
globe which can regulate time : it is the immoveable model of 
an uniform motion. The most perfect time-piece, therefore, 
would be that which gives ui^ the precise representation of this 
revolution. But this model is inimitable, and our art could 
never attain that end, — fbv we are certain that in the course of 
two thousand years the duration of the earth^s revolution has 
not varied the one-hundredth part of a second. 

M. Breguet has improved successively all the branches of 
his art. The most important are those which owe to him the 
greatest advancement ; and what is remarkable, they have re- 
ceived from his hands almost always an unexpected simplicity. 

He has suppressed that part of the, wheel-work called the 
Jwee, a very ingenious mechanism, the origin of which is un- 
known. It was impossible to preserve to this piece its primitive 
simplicity. The chain which surroimds it is formed of several 
thousand parts, and this is not the only cause of the multiplied 
and inevitable accidents to which this very complicated appa- 
ratus ^ves rise. M. Breguet replaces it by elastic forces, re- 
gulated and constant, which act in a very simple manner. The 
fiictions are more equal, more gentle, and the number of pieces 
much less. Experience has sanctioned this happy alteration, 
and many eminent artists have imitated it. We may remark, 
without a contradiction, that it required an ingenious talent to 
invent that mechanism, and a perfect talent to suppress it. 

The method of elastic suspension is not less remarkable. 
The object of it is to prevent the fracture of the most delicate 
and important parts of the apparatus, viz. those which contain 
the balance. This piece is sustained by pivots of extreme te- 
nuity, and one would think that the least accidental shock 
vould hrpak it. An ingenious contrivance is opposed to this 
accident M. Breguet has invented a method of suspension 
which completely defends this principal part of the instrument 
against the effect of a sudden percussion. If we allow the 
piece to fall, or even if we throw it against an obstacle, we shall 
be surprised to find the pivots unhurt, though their thickness is 
that of the most delicate wire. It bappam that daring the 
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continuance of the shock the piyots support nothing. Their 
place is supplied by a stronger mass, vhich comes into use at 
the instant of danger, and soon after re-establishes them in their 
former place. 

Every person knows what advantages the nautical sciences^ 
geography, and ' astronomy have derived from instruments for 
measuring time. The most enlightened governments have en- 
couraged researches for perfecting marine watches. In Eng- 
land, at the suggestion of Newton, the Parliament had offisred 
and awarded premiums to inventors. Harrison received about 
500,000 francs, after having devoted to these researches more 
than forty years. Tn France, honour, academical priaes, &c. 
roused two great artists, Peter Leroy, an^ Ferdinand Berthoud, 
the contemporaries and rivals of Harrison. They had no 
knowledge of the English inventions, which were for a long 
time kept secret; and both of them succeeded at the same 
time, and by different methods, in resolving the. questioii pro- 
posed, with a precision greatly superior to that which had been 
pointed out in England as sufficient for obtaining the promised 
rewards. 

The public suffrage, and the seal of individuals, have prOi. 
moted in thir country the progress of that art. We have seen 
one of the members of this academy, the Marquis de Courtan-i 
vaux, equip a frigate at his own expence, to try, during^ a long 
navigation, the marine chronometers of Peter Leroy. 

The works of the two French artists were not rewarded till 
they bad been submitted to the most extraordinary trials. It 
was found that in the middle of the agitations of the sea, of 
idcissitudes of temperature, and of the most violent commotiona 
of the air produced by three successive discharges of all the 
artillery of the vessel, these admirable instruments preserved 
their going regular in voyages of very long duration. 

The wishes of the two governments have been at last aooom- 
plished, and we may readily conceive how difficult it has be- 
come, after such efforts and discoveries, to give to marine 
chronometers a higher degree of perfection. Ferdinand Ber- 
thoud, his pupils, and those chiefly who have extended his ta- 
lents and his name» have made fresh progress in this art. It is 
also by this kind of success that M. Breguet has been placed in 
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the first rank of European artists. Among the great number 
of experiments which have served to direct his researches, Wd 
may mention those which have established the mutual action 
of two pendulums attached to the same support.* Each of 
these instruments has its own proper motion, and if they are 
placed in separate places, they will assume nearly the same 
motion, because they are supposed to be regulated with great 
care. Sometimes, however, we observe in the^ continual dif- 
ferences, arising from the inevitable imperfection of workman- 
ship. But if we attach them to two different points of a com- 
mon support fixed in a wall, all their variations disappear ;-— • 
the two pendulums assume insensibly the same motion ; — ^they 
soon agree with each other with the most rigorous precision, 
and wUl always preserve this common motion. 

This communication of two oscillatory motions had been long 
ago observed in France f and England. M. Breguet has made 
numerous and accurate experiments on this point, and they have 
led him to construct double pendulums, the two parts of which 
perpetually agree. They compose an unique instrument, the 
^ing of which being more constant and better regulated, resists 
the more all external agitations and accidental irregularities. He 
has constructed, on the same principle, double chronometers, 
which have the same property. 

The reciprocal action of two parts of an apparatus suspended 
on the same support, and sufiiciently remote from each other, is 
not the effect of the ambient air, as' we might be led to believe 
from the acoustic experiments of Sauveur. The principle of 
this influence resides in the mass of the support, and it is from 
the same cause that the vibrations of sonorous bodies are com- 
municated to the hardest substances ;— -they penetrate the most 
floUd bodies, and rapidly agitate all their parts* Within the 
sphere in which musical sounds are heard, the most compact 
masses become sonorous ;-^they resound in all their depth, and 
they repeat the regular and symmetrical vibrations of the parti- 
des of the air. 

• See the article Horology in the Edinburgh Encyclopcedia, vol. xi. 
•p,162, for some interesting details on this suhject. — £o. 

^ We believe that it was first observed by our countryman, Mr John 
Ellicott.— JErftn. Encyd, loc. ci<.— Kb. 
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If the eye could discern well all these movements, it would 
discover that they mixed with, and succeeded one another in an 
admirable order, and our senses would be not less charmed with 
the sight of these regularities, than with the liveliest impres- 
sions of harmony. - ^ 

The knowledge of the moral character of those men who have 
advanced the arts belongs to history. We delight to follow in 
oommon life those who have received firom nature the* germ of 
great talents. We are anxious to recognise the relation between 
their genius and studies, and their manners, or the habits of 
their mind ; but these relations are so perplexed and various that 
we can scarcely seize some of the most general features. With 
respect to that celebrated man whose labours are under our con- 
sideration, we may say with truth that he was no less remarka- 
ble by the disposition of his heart than by his sagacity and ta- 
lents. All who were acquainted with him know that he waa 
actuated by the most singular benevolence : He took the most, 
unreserved interest in the success of others, and he felt all their, 
misfortunes. In his relations with diose persons who merited hia 
attachment, he discovered every day new motives for loving 
them, and in that he showed as much ingenui^ as in his me- 
chanical inventions. 

Contemporary events presented to him too many occasions for 
the exercise of this natural benevolence. It was sufficient to 
excite his interest that the person was unfortunate ; and were we 
to enumerate all those to whom he offered an asylum, we must 
record the names of the most opposite parties. 

In the practice of so many generous deeds it was impossible 
that he himself should escape the dangers of civil discord. Un>» 
easy respecting his own fate, he fled from France, and in hia 
turn became the object of the anxieties and kindnesses of friend-^ 
ship. When the political events, which rapidly ^succeeded^ had* 
appeased the horrors of discord, M. Breguet returned to Paris 
with his family. His establishments had been abandoned and 
destroyed ; but talent, method, and perseverance supplied every 
thing. He continued his former labours, and gave to his; un- 
dertakings greater extent and new forms. In England, in Rus- 
sia, and throughout all Germany, the productions of his. work- 
shop were eagerly sought after, and acquired an extraordinary 
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vahie. Numerous artists felt themselves honoured by being 
ranked among his pupils, and he was placed, by unanimous suf- 
firage. in» the list of the most celebrated inventors. 

His works were imitated or coined, for there are plagiarists 
in all professions. They even made use of his name, a circum- 
stance which induced him to invent a very remarkable process 
for engraving on enamel in extremely small characters. Every 
thing became in his hands the occasion of a discovery. His re- 
putation was, so to speak, formed without his knowledge ; the 
productions of his establishment have alone extended it through- 
out all Europe. He took no care to describe and publish his 
inventions, but he communicated them with freedom. 

The works of Montucla, of Lalande, the treatise of Ferdinand 
Berthoud, but particularly that of M. Jurghensen, a celebrat- 
ed Danish artist, have communicated information respecting 
his early researches, but the interests of the arts required that 
his inventions should be brought together and fully described 
in one work. M. Breguei and his son undertook this di£Scult 
task. The death of the former has* interrupted this difficult 
task, but it was already fer advanced. These valuable MSS. 
exist : the' friends of science eagerly desire their puUication, 
and we may announce that their wishes will not be Idng unM* 
filled. 

His productions were not only distinguished by new and 
happy combinations, but also by extreme perfection of work* 
mansbip, and a singular example occurred of the impressiim 
which the sight of his works occasioned. The celebrated 
Arnold, one of the best English artists, was struck with asto- 
nisbment, when he examined one of Breguet^s watches, which 
the Duke of Orleans had sent to him. He resolved instantly 
to go to Paris. He called together his family, and as it were 
without turning his eyes from the object of his admiration, he 
informed them that he would set out that evening. Welcomed 
by Breguet, he established himself for some time in his vici- 
nity, and their art was extended by their reciprocal communi-^ 
cations. It was then that M. Louis Breguet, his son, was 
put under the care of Mr Arnold. He speq^ several years in 
London under that great master, and it was there that he 
learned to become the co-operator and successor of his father, 
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by uniting the study of rationgl mechanics and ptiysica to the 
precepts and examples of the two first artists in Europe. On 
bis return to Paris he shared in all the labours, and in all the 
success of his father ; and historical truth requires us to states 
that from that time their names should no longer be separated 
in enumerating the services which they have rendered to the 
sciences. 

When the Institute of France was newly organized, M. 
Breguet, who had previously been admitted into the board of 
longitude, was 2^pointed a member of the Royal Academy <€ 
Sciences. 

He had long before invented an escapement, entirely free, 
and with a constant force, a fundamental question, which 
comprehends all that is important and difficult in the art, but 
which we cannot now explain, without multiplying technical 
terms. He improved also the use of rubies and sapphires, 
which contribute greatly to the preci«cai. and regularity of 
motions ; and it is to him^ that we owe the methods of cutting 
hard stones for this purpose. 

By a happy arrangement of the di£Perent parts, he succeeded 
in simplifying the mechanism of repeating-watches, and in re- 
ducing them to the smallest compass. It was then that he sub- 
stituted in place of large and inconvenient bells elastic plates, 
which, when struck at one end, emitted a soft and continued 
sound. The apertures became useless, and the sound was better 
heard when the case was more completely shut. We may give to 
these vibrating plates such dimensions, that the efiect becomes 
equal to that of the most sonorous instruments. The mixture 
and the concord of the harmonic sounds give to these vibnu 
tions a particular character. This invention of spring-belliv 
due to M. Breguet, has found many applications. In France, 
and in England, it has given rise to a new and productive 
branch of trade, which Iii^s extended itself to all countries un- 
der .the most varied forms. * 

An attempt had been made to measure high temperaturee, 

* The editor of the Bill Universelle remarks^ that this art had its on* 
gin in Greneva, and that it was brought out in the fabrication of musical 
boxes. An account of the mechanism of these boxes will be fimnd in the 
article Horology^ in the Edinlmrgh Ene^ciopmdia, voL xit p. 175«^— Ed. 
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* 

by observing with predsion the changes in the volume of a 
solid metal. Graham and Peter Lerpy * had succeeded in 
procuring pendulums of an invariable length, by the compen- 
sation of the unequal expansions of two different metals. 
Harrison is the first, if I am not mistaken, who proposed to 
employ a plate formed of two others, inequaliy expansible, 
and fixed together in all their points. Ingenious applications 
have been made of this method in measuring the degrees of 
heat, and in making the vibrations of a balance isochronous, 
notwithstanding the variations of temperature. This inven- 
tion has been greatly improved by M. Breguet. He has em- 
ployed it in making a thermometer much more quick and suit- 
able than those which had hitherto been used. The compound 
plate is composed of platina, gold, and silver. Its total thick- 
ness is only the fiftieth or the hundredth of a line, and it has 
the form of a spiral. One of its extremities is fixed, and the 
other, which is free, and of extreme mobility, carries the index 
which points out the temperature. The sudden and succes- 
sive variations in the heat of the air show themselves as rapidly 
as they (»uld be felt by a living being. Effects of this kind, 
which other thermometers indicate slowly and slightly, thus 
become instantaneous, and much enlarged. 

Other researches of the same artist have enabled us to mea^ 
sure with extreme precision the duration of phenomena. He 
introduces, for example, into an astronomical telescope a chro- 
nometer, whose hands follow the motions of the star in the 
field of view, and one may count the tenths, and even the 
hundredths of a second. But what is particularly remarkable 
in this instrument is the perfect continuity of the motion of 
the hands. He has also constructed watches, the needle of 
which marks suddenly, and at pleasure, a visible point upon 

* Why is Leroy mentioned here along with Graham, without the 
reader being told that Graham is the original inventor of the compensation 
pendulum ? His mercurial pendulum, the best yet known, was invented 
befoie 1726, whereas Leroy's comparatively clumsy contriyance was, ac- 
cording to Biot, ( Traits de Physique, i. p. 173,) invented in 1738, and 
has besides no resemblance whatever to the beautiful method of Graham. 
The association of Leroy's name with that of Graham is no more called 
for than that of EUicott^ Cuming, and Smeaton, who afterwards proposed 
new methods of compensation.— >£d. 
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the dial, without producing any change on the motion of the 
instrument. * We may measure, also, with rigorous exact- 
ness, the duration of observed effects, which is the object of 
a great number of physical researches. We ought to add, 
that a French artist, M. Rieussecq, first employed a process 
of this kind for civil purposes. M. Breguet changed the cha- 
racter of the instrument, and has given it a new degree of pre- 
cision. 

We may mention also a singular instrument formed of a 
lens, which oscillates continually without any external im- 
pulse. At the Conservatoire des Arts et Metiers^ there is a 
clock of this kind, which was made for the Duke of Orleans. 
The body Vhich oscillates is suspended by a long rod to a 
angle fixed pcnnt, and is otherwise entirely insulated. The 
total mass vibrates without any renewal of the impulse by an 
external cause. The oscillation of the lens is the effect of the 
moveable apparatus which it contains. The changes of tem- 
perature are compensated by the variation in the form of the 
suspension rod. We may enumerate, also, the valuable clocks 
possessed by the King of France, the Dauphin, and the sove- 
reigns of countries where the arts are best appreciated ;-— the 
admirable works which adorn the museum of M. de Somma- 
riva; those which have been made for the Duke of Cam- 
bridge, the Duke of Bedford, and other wealthy individuals'^; 
and in short, other objects destined to mark the last progress 
end superiority of French clock-work. 

The works of M. Breguet have indeed a very high value, 
and to possess them has become a mark of opulence. But 
while he has enriched the apartments of royalty with the won- 
ders of art, he applied himself with the same care to discover 

* The following ingenious inventions of M. Breguet^ including those 
nboye-mentionedj are described in the Edinburgh Encyclopedia, article 
Science Amusements in« yol. xvii. p. 576. 

]. Breguet's Eye-piece Cbronometer^ for counting fractional parts of a 
second. 

8. Breguet's improvement on Rieussecq's Chronograph. 

3. Br^;uet's Chronometer^ with Double Seconds. 

4. Breguet's Double Sympathetic Chronometer. 

5. Breguet's Sympathetic Clock. — Ed. 
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tbe most ^mple coiabinations, and those most acocmimodated to 
public use, and of a correct and easy execution, so that they 
might be acquired at a moderate rate. It was with this view 
that he invented the repeaters to the touch, and particularly 
the watches with a single hand, simple, solid, and exact, and 
uniting to extraordinary precision all the conditions of a long 
duration* 

The peculiar character of his works, and what eminently 
distinguishes him even among skilful inventors, is that of 
having enhanced and improved all the branches of his art. 

He .paid particular attention to the selection of external 
forms the most commodious, the most agreeable to the eye, 
and the most easily ornamented ; and he always succeeded, 
by an exquisite taste, and by an ingenious arrangement, in 
satisfying the conditions which he wished to unite; for he had 
received from nature, and from long experience, so prodigious 
a talent for transforming at his will all the portions of the 
mechanism, that he resolved without any effort the greatest 
difficulties. 

Clock-making, considered as a branch of commercial indus- 
try, owes to him one of the most important steps in its pro- 
gress, viz. that which consists in making wcxrkmen of inferior 
talent, and even his pupils, attempt the most difficult and ex- 
act work, reserving the last efforts of the art for finishing and 
arranging all the parts. 

In this manner he has cultivated his profession in allits ex- 
tent) and he has given to it, or preserved for it, all .the advan- 
tages which belong to it, for he has combined together accu- 
racy, solidity, good taste, the interests of commerce, and the 
applications to the sciences. 

To have placed himself in the first rank of a difficult pro- 
fession ;— ^to have invented and improved in an art which had 
been long studied by Huygens, Leibnitz, and Daniel Bemou- 
illi; — to guide navigators ;— -to give to science new instru- 
ments ;— to create his own fortune, by founding it on public 
utility ;-»to enjoy friendship ; — to be unacquainted with in^ 
gratitude, and to escape envy, is a happy and an honourable 
destiny. Long may the arts reserve such high rewards for 
those who cultivate them. 
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M. fireguet preserved even at the most advanced age the 
tranquillity and gentleness of his character. The changes of 
fortune had not altered the simplicity of his manners, and he 
was as modest at the end of his career as when he was the 
disciple of the Abhe Marie. His death was as calm as his 
life. At the end of a tranquil and gay conversation, where, 
according to his custom, he praised all the persons whom he 
had met with during the day, he went to rest, and having 
fallen asleep, he was some moments afterwards seized with a 
sudden illness, and expired on the S6th September 18S3, at 
the end of his 76th year. \ 

To his family and friends he left the tenderest recollec- 
tions ;«— to his successors, useful lessons and great models ;-— 
and to this academy a name celebrated, and a memory justly 
honoured. 



Art. it.— ^cccwen^ of a French Locality of Vauquelinite. 'Bj 
William Haidinger, Esq. F. R. S.E., &c. Communi- 
cated by the Author. 

Among a lot qf minerals, acquired last autumn from M. Rous- 
ael in Paris, for the collection of Mr Allan, there was a speci- 
men bearing the ticket : Phmb phosphatS arsinifire man^ 
fndonni de Pont-Gibaudy Puy de D6me. It is chiefly formed 
of two strata of the rhombohedral lead baryte, the lower one 
gray, and with a crystalline surface ; the upper one green, with 
a rough reniform one. Upon the latter are disposed small 
groups of flat crystals, of a blackish pistachio-green colour, 
yielding the characteristic auskin-green streak of Vauquefinite. 
The small crystals were so much fractured that their form 
could not be made out sufficiently. They appeared, however, 
to be nearly similar to the individuals, which, in the Siberian 
varieties, are generally joined in twins, like Fig. 6, Plate III. 

The hardness, being between £.6 and 8.0, exactly agrees. 
The specific gravity, which I found = 5.986 in the Siberian 
variety, it was impossible to ascert^n in the variety from 
France, on account of the quantity of the mineral being too 
inconsiderable. 

The indications of the mineral when acted upon by the 
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blowpipe are the same as those of Vauquelinite. Lead in glo- 
bules is obtained by exposing it ialone, and a globule green in 
the oxidating, and red in the reducing flame, with fluxes, when 
properly managed, showing the presence of the copper. When 
melted with soda on platinum wire, and then immersed in 
a drop of water, it gives a yellow solution of the alkaline chro- 
mate. 

It is always curious to find a rare species, hitherto confined 
to only one well-authenticated place, in a new locality. In the 
present instance there is an additional interest attached to an 
observation of this kind, as the mineral is found in the native 
country of the distinguished chemist in whose honour it is 
named, and who discovered the ^letal which forms its most re- 
markable ingredient. 



Aet. Ilh-^Description of a remarkable Bronze Rdicjbund 
071 the Sand HiUs of Ctdbin, near the estxiary of the River 
Findhom,^ By Sir Thomas Dick Laudeb, iart. F.R.S.E. 

The curious antique was found three or four years ago on* the 
sand hills of Culbin, on the western side of the estuary of the 
Ri^er Findhom. Thesehills owed their origin to the prevail- 
ing winds from the W. S. W. which, in process of time, brought 
clouds of sand from the sandy country lying to the westward 
of the town of Nairn, and -heaped it up there, to the destruc- 
tion of a valuable estate. Some of these hills are a hundred 
feet in perpendicular height ; but the material composing them 
being an extremely comminute granitic sand, is so loose and 
light that, except in a dead calm, it is in eternal motion,, so 
that parts of the original soil are often laid entirely bare. There 
is one small spot among the sand hills where flinty fragments 
are often picked up ; and as elf-bolts or flint arrow-heads 
have been not unfrequently found on this spot, it is supposed 

* This notice is an abstract of Sir Thomas Dick Lauder's paper read 
at the Society of. Scottish An^quaries, which will appear in the next 
part of their Transactions, illustrated with an engraving of the Aill use. 
En. 
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that a manufactory of those rude aboriginal weapons may have 
once existed there. A man, who accidentally lost his gun flint, 
went to the spot in question to look for a flint to replace it ; 
and in his search he discovered the bronze relic under con- 
sideration. He carried it to a shopkeeper in Forres, to whom 
he sold it for half-a-crown ; and Lady Gumming of Altyre, 
who purchased it from the shopkeeper at a much higher price, 
and in whose possession it now is, was so kind as to permit 
me to take a sketch of it. 

The bronze relic stands 3| inches high, and is 3^ inches 
in diameter, and its diameter within is 9,\ inches. Its weight 
in air is 2 pounds 9? ounces avoirdupois. It is of bronze ; 
but the metal is of the very finest and richest Corinthian sort. 
I had not by me instruments for ascertaining accurately its 
specific gravity ; but I did so with all the correctness I could 
command, and the result was, that I found it to be about 9?; 
Now, as zinc is only 7.190, and copper T.78, and their com- 
pound metal, brass or bronze, is set down in the tables at 
about 8|, whilst gold is nearly about 19^, it follows that a 
very large proportion of gold must enter into the composition 
of the antique^ My calculations would give about 14 ounces 
5 drachms of gold. 

The workmanship of this curious relic is highly beautiful, 
the taste exquisite, and the detail is executed with the great- 
est delicacy. It is formed like a coiled up snake, having ra^- 
ther more than three complete convolutions lying spirally on 
each other. The spirals, though very close, are yet so far se- 
parated as every where to admit of the insertion of the edge 
of a thin sheet of paper, except at one place, neat one extre- 
mity of the coil, where about an inch and a half of the head 
seems to have been broken off, and again joined so perfectly 
as not to be visible from without, except on a very close in- 
spection ; but, on looking at it within, the joining appears 
.where the application of a ruder soldering of brass, used in 
repairing the fracture^ has, at the same time, been the means 
of uniting the upper convolution to that beneath it. I must 
remark, however, that it was in this condition when first dis- 
covered. The whole coil is hollowed out on the inner side, a 
Mride hemispherical groove running round the interior of the 
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spiral from the one extremity ta the other. The whole seems 
to have been formed at length, and then twisted up. into the 
coil ; a circumstance which indicates the fineness and ductility 
of the metal. 

The snake seems to have been the model for the construe* 
lion of this very interesting antique ; but it has not been ser- 
vilely and awkwardly copied, as one might expect a workman 
in an infimt state of society would have done. The snake^s 
form has been employed only in assisting the tasteful inven- 
tion of the artist. The serpenf s heads at the two extremities 
are only to \^ recognized from the carving of the hoods, the 
faces, and the eyes, in which last are inserted prominent eye- 
balls of a deep blue enamel or glass. About 3^ inches from 
each extremity, there are somewhat similar indications of snakes 
heads, with eyes also filled with similar globules of the same 
blue glass. On the other side of each extremity there is a 
perfect circle of nearly an inch in diameter, surrounding and 
enclosing a flat hollow space of about a sixth part of an inch 
in depthj having a deeper and minute hole in the centre of 
each ; and from the appearance of the metal there, I have 
not the least doubt that the circular cavity was filled with 
some gem, or artificial stone, perhaps of the same nature as 
those now forming the eyes. . 

From the sacred serpent being introduced into it, thisantique 
has all the characters of being a druidical relic. The very 
small dianj^eter of the interior forbids the possibility of its hav- 
ing been a bracelet ; and from its form, which renders it in- 
capable of being placed on a table so as to stand without in- 
clining to one side, it could not have been employed, as might 
have otherwise been fancied, as a prop or support to some of 
the sacred appendages of the Druidical altar. I isun indebted 
to the joint work of Dr Meyrick and Charles Hamilton Smith, 
Esq. for the only clue to my explanation of it, which I 
find in the sixth plate of that splendid and learned book, 
where we have depicted the costume of the Druids, taken from 
A bas relief found at Autim. On the left shoulder of the fi- 
gure crowned with oak leaves, we see the robe fastened, by 
having its folds gathered together, and drawn through an or- 
aament of precisely similar form to that of the antique which 
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is the subject of this comfBuaication That in the plate, in*> 
deed, appears to be somewhat smaller than the antique found 
anfong the aand hills of CulUn ; but this is not to be wondered 
at when we consider the probably rude and ill^efined copy 
from which the plate was taken. 

The antique seems to be in itself perfectly unique. Sincd 
I have been engaged in drawing it, it haa occurred to me that 
some of the ornaments have reference to the form of the mis^* 
letoe. 

RsLUGAS^ 3lst January 1827. 



A&T. Vi*^^A Metallurgic Memoir on the Nature iMd History 
of the Argillaceous Carbonate of Iron. By Hugh Coii^ 
QUHOUN, M. D. Communicated by the Author. 

TJpoN commencing the metallurgic investigation of the argil* 
laceous carbonate of iron, it was natural to expect that in an 
age in which science is so generally diffused, and a spirit 
of inrvestigation is so actively exerted, there would remain 
little to be done, except the digesting and compiling of the 
most Improved works on so important a subject. This might 
seem especially probable in a country like Britam, whose 
greatness and prosperity are so intimately dependent upon the 
ore which furnishes the most essentis^ material for all those 
engines and machiqery, by which she is enabled to cover the 
seas with the vessels that bear her manufactures abroad^ and 
to enrich her merchants at home with the products which they 
import from all the quarters of the glob^ in exchange. But 
the fact is far otherwise. Paradoxical as it may appear, the 
truth is, that in Britain, a complete chemical history of this 
ore has not hitherto been attempted ; and it is in France 
where practical metallurgy is yet in its infancy, that the most 
scientific treatises are to be found. . 

It would be perhaps difficult to account for this, were it no^ 
that daily experience informs us^ how often the most useful 
and familiar of all processes are those, whose nature and his- 
tory excite the smallest reflection. Yet, even with all the al- 
lowance which can be made for this well-known fact, it is not 

VOL. vn. NO. II. OCT. 1827. p 
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easy to conceive how the most important of the ores of iron 
should have attracted so little regard amoi^ men of science. 
For there seems to be scarcely any branch of. art, to which the 
metallurgic products of this ore are not either immediately or 
remotely essential. In almost every mechanical trade, iron 
forms the tools, without which the labourer might forsake his 
craft ; and in all pur manufactories, where the power of a 
thousand hands is condensed within a few pieces of machi- 
nery, the want of iron would paralyze the enterprise of the 
merchant. 

In the following memoir it is proposed to give a connected 
view of the nature and history of the argiDaceous carbonate of 
iron, and'of the principles and practice of the metallurgic art, 
as far as relates to the manufacture of this metal. And ais 
such a course of investigation evidently embraces a variety of 
subjects, each of which) in order to be fully elucidated, will 
require to be discussed with considerable minuteness of detail, 
we shall find it convenient to divide the memoir into several 
distinct parts. The first of these will be devoted to an ex- 
amination of the composition of the crude materials employed 
in the manufacture of iron, and will comprise a short account 
of the various opinions which have been entertained respecting 
the ore of iron in the progress of modern chemistry. 

Part I. — Description and History of the Crude Maieriah 
employed in the manufacture of Iron. 

These materials may be conveniently divided into two classes; 
first, the ore of iron ; second, the fuel and fluxes which are ap- 
plied in order to separate the metal from the ore. We shall 
consider them separately in corresponding sections of this first 
part of the memoir. 

Section 1.— On the ArgMaceous Carbonate of Iron, 

This ore is a chemical compound of the ptotoxide of iron 
and carbonic acid, and is the source from which almost the 
whole of the iron manufactured in Britain is extracted. 

The history of the ore from its first appearance in the works 
of mineralogists, down to the period when its true properties 
were accurately discriminated, and its just place assigned to 
it in the mineral kingdom, is not without interest. As it b 
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our design to give, as far as possible, a coi):ipIete view of the 
various progressive stages by which a knowledge of its true 
constitution was acquired, as well as of the manner in which 
it is made to perform so important a part in the manufactures 
of the country, we shall begin by taking a rapid glance at the 
different opinions which have been entertained respecting it 
by successive mineralogists down to the present day. 

When we consider the ardour with which m^tallurgic che- 
mistry had already been cultivated, at the commencement of 
the present century, by many distinguished chemists and mi- 
neralogists, and reflect on the comparative accuracy with 
which they had determined the composition of many of the 
more rare and curious, among the native compounds of iron, 
it cannot fail to excite surprise that other ores of that metal, 
and those the earliest known, the most widely distributed, and 
the most valuable in commerce, had been examined by them 
so superficially. The composition of the hydrates of the per- 
oxide of iron remained unknown till their nature was deter- 
mined in 1810 by the researches of D^Aubuisson; and the 
argillaceous carbonate of iron was for even a longer period ne* 
glected. It was generally considered a mere mixture of clay 
and the peroxide of iron, and was dassed in mineralogical 
systems along with the hydrates of the peroxide of iron, or,* 
as they were commonly termed, the iron ochres and hematites. 
This erroneous arrangement was countenanced by some su- 
perficial chemical analyses, but it was principally founded on 
a loose ex;amination of the^general external appearance of the 
ore, together with the analogies suggested by its geological 
position and by the nature of the minerals with which it was 
found associated. 

Werner was the mineralogist who made the first important, 
though still very imperfect step, towards the extrication of 
this mineral from a mass of others of an essentially distinct 
nature, with which it had previously been confounded. His 
acute discrimination could not fail to detect the marked dif- 
ferences in external character, which separate the argiliac^us 
carbonate from the native peroxide, and hydrated peroxide of 
iron ; and accordingly* after describing these two. latter ores 
under the appellations of Bra^neisenstein and' Rotheisenstein, 
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he constitutes the former a distinct species, under the names of 
Gremeiner Thonargiter-eisenstein, Thoneisenstein, Eisenthon, 
&C. But Werner laboured under the popular error of consi- 
dering that the iLrgillaceous carbonate consisted of a mixture 
of clay with the oxide of iron, and he was therefore led in 
many cases to confound it with other ores differing essentially 
in their chemical constitution, but possessing a strong analogy 
in their physical properties. Thus, in describing the several 
varieties of his Thoneisenstein, he assigns to th^n mineralogi- 
cal characters, and even geological situations, which qan only 
be referred to minerals containing the peroxide of iroa. 

Wemer^s high reputation caused his classification to be im- 
plicitly adopted by almost all the mineralogists oS. Germany, 
^i&t a period of twenty years, and established it also in the 
systems of many distinguished men in other countries. The 
ore is accordingly to be found arranged, with Uttle variation 
from his method, in the systems of Breithaupt, Hoffman, 
Brocbant, Kirwan, Brogniart, Jameson, and others. 

Among: these followers of Werner, there was one, however^ 
Kirwan, who, in his Elements of Mmeralogy^ published in 
^794, had the merit of advancing somewhat towards ascer- 
taining the distinct character of the argiUaceous carbonate of 
i,ron. It is^ true that he still classi^d it under the ^^ calces of 
icon, mixed with a notable proportion of clay,^ and termed i( 
comrmm argiUaceotts ironstone. But^ although ignorant of 
the real composition of the ore, he nevertheless gave an accu- 
rate account of its mineralogical characters, and separated it 
IrcHn the numerous varieties of oxide and hydrated oxide of 
kron, with which it had previously been confounded.* 

Jameson, in the third edition of his System ^ Miateraiogy^ 

• Vol. ii. p. .173. Mr Eirwan's description was drawn up principally 
from the minerals which were at that time smelted in the Iron Foanderies 
ctf Carron. " Of which/* says he, " cm Mr Jars (in his Voyages M^talhr^ 
fiques) gi^es do particular account, though: he says that in all his travel 
be met none tike it, I hope a detailed description will not be unaccepta^ 
ble." That he had not the slightest suspicion, however^ of the true che- 
mical constitution of thia ore is clearly evinced in a subsequent para- 
graph, where he classes- along with it the '^ trappose ore used in Sweden, 
ef which the whofe mountain of Taba-g is said to consist, and whidv, by 
CbeYidier Napioa's aecouac, » a trap' orevloadcd with isoa/' 
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publidbed as late as 1820, does not appear to give any ac- 
count of the common compact argillaceous carbonate of iron 
as a distinct mineral, although he describes the varieties of it 
which Werner had enumerated under the heads of reniform^ . 
lenticular, and jaspery ironstone. But even in his descrip- 
tion of these varieties the professor has ascribed to them cha- 
racters which can only belong to ores consisting essentially of 
the peroxide of iron, * 

. A predilection in favour of characteristics deduced from 
external form, was probably the cause why this eminent mi- 
neralogist, whose system has long been the manual of the 
British student, allowed himself to overlook the most inte- 
resting feature of this important mineral compound. A simi- 
lar cause appears, in the case of this ore, to have misled the 
illustrious French mineralogist Haiiy. For in the second 
edition of his TrcAti de Mineralogies (published in 1 822,) he 
refers it, (under the names of^r oxid6 massifs Jet oande nuzs- 
sffargiUfirefJiBr oandS geodigue^ together with an incongru- 
tes assemblage of other minerals, for example, cubic and oc- 
tohedral oxide of iron, hydrated oxide of iron, eisensinter, 
&c., to one common species ^^ oooid^. These errors are in 
Hafiy the less excusable, because at the period when his sys- 
tem was published, the constitution of our pre must have been 
familiarly known among the French metallurgists. And they 
evince in a striking manner the paramount importance of a 
close attention to the chemical constitution of minerals ; and 
how imperfect a substitute for the want of this is, on some* 
occasions, supplied to the systematic mineralogist by any scru- 
tiny of their external characters, even though it may be con- 
<lucted with consummate skill. / 

All those writers whom we have just enumerated may be 
regm^ed as mere followers in the track of Werner, not one 
of whom has correctly explored the nature of the argillaceous 
carbonate of iron. And it becomes the more extraordinaty 
tbait this should be the fact, since, as far back as the year 
1796, the distinguished German chemist Richter, published 
an account of the analysis of six specimens of the ore, from 

* Vol. ill. p. 228, S24, 836. 
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which mineralogists might have deduced with certiunty its 
peculiar chemical constitution. It is possible, however, that 
a discovery so interesting may have escaped the notice of con- 
temporary and succeeding chemists, owing to the circumstance, 
thqi^ in Richter^s publication, entitled Analyse der Eistnsteiru 
zu Btelschowitz in Oberschlesien, nebst Bestimmung des gtum- 
titativen .Verhdltnisses ihrer Bestandtheiley^ his main object 
was not to establish the existence of a new and important mi- 
neral, but to describe a novel and very unsatisfactory method 
of determining the proportions of oxide of iron and alumina 
which might exist in any solution. He precipitated both si- 
multaneously, weighed and calcined the precipitate, then by 
computation from the loss of weight sustained in the calcina- 
tion, he eliminated the respective amount of each substance 
by his peculiar system of stoechiometric calculation. En- 
grossed with the investigation of this useless novelty, Richter 
seems to have entirely lost sight of the interesting and impor- 
tant nature of the results of his analyses ; and other chemists, 
in their just dislike to the general object of his memoir, im- 
properly overlooked some of the truly valuable details which 
it furnishes. From these, however, Dr Thomi^n must be 
excepted ; he has quoted these analyses of Richter in his Sys- 
tern of Chemistry^ and deduced from them the right conclu- 
sions regarding the chemical constitution of the ore. *f* 

The specimens of the ore analyzed by Richter had been 
procured from Bielschowitz in Upper Silesia. He denomi- 
nates them, in general terms, Eisensteine, or Ironstones, but 
it is evident from the details of his analyses that they must 
have been the argillactous carbonate of iron. He found the 
same ingredients easting' in all the specimens, though vari- 
ously proportioned, and he ascertained them to be the black 
oxide of iron, alumina, silica, traces of the oxide of manga- 
nese, carbonic acid and water ; the last two ingredients 
amounting from about 88 to about 32 per cent. He disco- 
vered that none of them contained lime, and that, neverthe- 
less, they effervesced strongly during solution in muriatic 
acid. From the details which he gives it is apparent that he 

• Crell's Chen^Uche AnnMien, 1796, i. 54Q. 
t Sixth Edition^ iii. 485. 
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overrated the quantity of aluniina at the expense of the oxide 
of iron, but it is. also established, Uiat the ores consisted es- 
sentially of carbonate of protoxide of iron, and that the car- 
bonate was ar^llaceous. As the results of the analyses only 
occupied a .subsidiary place in the chemist^s attention, he has 
not given any description of the mineralogical characters of 
these specimens, or of the minerals with which they had been 
found associated in their natural deposits. 

After the period when Richter published hi^ essay, the na- 
ture of the argillaceous carbonate of iron seems to have met 
witb ^itiie regard until the year 1812, when it was excellent- 
ly illustrated, both as to its chemical and mineralogical charac- 
ters, by M. Collet- Descostils. * This acute chemist, who 
held the situation of director of the Eccie des Mines^ had fre- 
quent occasion to examine specimens of the ore collected from 
different quarters of France, and also from England.. In his 
Notice stir tme des Espices de Mmerai de Fer, riunies par, 
^^uAeurs Mi/niralogistes sous U nom de Fer ArgUeux^ -)* he 
fully developes the, true chemical constitution of the ore, he 
accurately describes its external and physical characters, and 
he gives a correct account of the geological positions which it 
usually occupies, and to which it seems to be confined. 

The result of Bescostils^s researches was very important to 
mineralogy, in clearly establishing the distinct and peculiar 
nature of the chemical composition of the argillaceous carbo* 
nate of iron ; but it was still more so in, a geological point of 
view. For he disbovered, to his surprise, that the country of 
France, in many of its districts, abounded as much in this most 
vfduable ore of iron as the island of Great Britain itself. Upon 
examining a variety of specimens which were collected from 
different localities in France, and one that had been procured 
from Colebrook Dale in England, Descostils found, that, not- 
withstanding their dull earthy aspect, they all possessed exact- 

* It 18 true that before that period both Drappier^ (1805^ Journal des 
Mines, xviii. SO.NotCj) and Berthier> (1809^ Annales des Mines, iy. 359^) 
had made a correct analysis of certain specimens of the ore. But Descos- 
tils was the first who gave to the public a complete account of its nature^ 
composition, and geological history. 

t Annalesde CAemt>^ Ixxxiv. 188. 
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'\y the same constitution as the sparry iron ore, and were 
composed of the protoxide bt iron united with carbonic acid. 
The principal difference between the sparry ore and the others 
was a mechanical one, deducible probably from some local cir- 
cumstance incident to their original formation, which may have 
caused their intermixture with a variable quantity of clay in 
addition to those ingredients which they possessed in common 
with the former ore. But as the amount of this clay was bften 
very inconnderable, Descostils proposed that the ore should no 
IcMQger be termed an argiUaeeous ironstone, but simply carba- 
note of iron, distinguishing it, however, by the less definite 
epithets of earthy or amorphous. He was induced to suggest 
this nomenclature, not merely as being less inaccurate in itself, 
but also because the term argillaceous might prove injurious to 
practical men, as he states that he had often known iron smek 
ters introduce a large supply of siliceous and calcareous mine* 
rals into their smelting furnace, in order to flux the imaginary 
quantity of clay with which they supposed the ore to be con« 
taminated. The appellation thus suggested, however, has never 
found its way into general practice. 

. Another result of great interest was deduced from these in- 
quiries of Descostils. Although the specimens of iron ore ex« 
amined by him had been collected from very different localities 
in France, and also from England, they all agreed in one re- 
spect, that they had been found in districts abounding with 
coal. And 4he whole of his researches led to the conclusion, 
that there subsisted a very intimate gecdogical connection be- 
tween coal and the argillaceous carbonate of iron ; a connefbtion 
so close that the miner might almost with certainty regard the 
presence of the one mineral as a proof of the vicinity of the 
other. But it is difficult to overccune the force of a rooted pre- 
judice* Although thd memoir of Descostils must at once have 
carried the conviction to the minds df men of sd^ce, that the 
most useful ironstone was co-existent with the beds of coal in 
the various coal-districts of France, yet the nation at large for 
a long period refused to believe that they possessed such a 
treasure within themselves, and obstinately persisted in re- 
garding the island of Britain* as the envied and exclusive de- 
pository of that ore. Even after many of the &ives of the 
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Ecf^ dee Mmee^ stimulated to research by tke discoveries of 
Descostils, bad verified all his views and reduced his opinioitt 
to certainty, it still continued to be maintained that the ores 
on which they made their experiments did not properly repre* 
sent any strata, or masses of materials sufficiently extensive to 
be of importance in a national point of view. But in a matter 
of such moment to their country, the most eminent chemists, 
and inginieura dee minee in France were resolved that truth 
should prevail over prejudice. And it i» perhaps to the ex- 
istence of this powerful prejudice that at least one good effect 
is to be traced, since the investigations of her men of science 
have procured for France, where the art of metallurgy is yet in 
its infancy, the best account at present extant both of the chemi- 
cal constitution, and also of the general history of the argilla* 
ceous ironstone. The fact at leasts is undoubted, that within 
H small number of late years, there have been published in 
France not fewer than fifty different analyses of various speci- 
mens of this ore, although there do not appear to have been 
more than two similar notices printed in any other country, 
and just one of these in Great Britain. The German che- 
mist Freyssmuth, (in Schweigger^s Jourfwlfur Chemie,*) 
has related a very careful analysis to which he submitted one 
specimen of a nodular argillaceous carbonate of iron, and has 
^ven at the same time an exact account of the nodule, and of 
the situation (in a coal formation) in which it had be^n 
found ; and Mr Aichard Phillips, in the Annab of PhUoeo-* 
phj/ff has stated the result of an analysis of a compact variety 
of the ore from Yorkshire, distinguished by the provincial ap- 
pellation of *^ Black Ironstone.^ 

The labours of the French chemists, however, amply coiii»> 
pensate this deficiency. Among their works the most dis- 
tinguished are, the Eeeaie et Ancdysea d*un grand nombre 
de Mineraia de Fer, provenant dea Houillerea de France, by 
JVI. Berthier^ in which this ingenious and indefatigable che- 
mist has given us the chemical composition, and at the same 
time a summary description of the external characters of 
all the specimens of this ore, which, previously to the year 
1819, had been analyzed in the laboratory of the Ecole dea 

• Vol. XX. p. 1. t New Series, viii. 92. 






S26 Dr Colquhoun an the Argillaceous Ore qflron* 

Mines^ either by himself, or by the Hives of that establish^ 
ment. ♦ . 

Next in importance to the multiplied labours of Berthier, a 
memoir published by M. de Gallois in 1818» and entitled Sur 
les Minerais de Fer des HouiBires^ ou Fer Carbonaie LiOuMey 
deserves to be mentioned. The author gives in it a short, but 
excellent history of the mineralogical and geological habitudes 
of this ore, and exhibits, in one collected view, many important 
characters of the mineral, which bad only been described pre- 
viously in short and detached notices. It must be admitted, 
however, that his classification of the varieties of the ore is 
defective and inaccurate ; neither can we approve of the 
change which ^ he has proposed in its nomenclature. He sug- 
gests, that, instead of an argiUcu:eous carbonate, it should be 
designed Uthdide, or stony ; but the latter term has not been 
adopted by succeeding writers, and is indeed still less descrip. 
tive and less accurate than the appellation of argillaceous.'f 

• Annates des Mines, iv. 359. The same chemist has also published an 
Analyse de queJques Carbonates natifs, a bases de Chavx, de Magnesie, de 
fir et de Manganese, C Annates des Mines, viii; 887 ;J Analyse cfun fer 
Carbonate Jibretix pseudo-morpkique, C Journal des Mines, xxvii. 477 ;) Sur 
its Minerais defrr des Houilleres d'Anzin, {Annales des Mines, iv. SSS ;J • 
Surun Nouveau Gisement du Fer Carbonati, C Annates des Mines, iv. 633 ;) 
Sur les Minerais de fir appeUs Mines Doucest (Annates des Mines, ix. 
825.) 

+ Annates des Mines, iii. 517. Other memoirs besides these might be 
cited^ which have contributied to extend the knowledge of this or^ among 
the French metallurgists. Thus the ingenieurs MM. Thirria and 
Lame, in their Memoire sur le Mine de Fer de la Foulte, {department d^ 
^Ardecfie), published in 1820, have given an account of an argillaceous 
carbonate of iron, which was at that time smelted by means of coke at 
Vlenne. {Annates des Mines, v. 325.) And the ingenieurs MM. 
Combes and Lorieux, in a note, Sur le fir Carbonate argUeux de Lasalle 
(Aoeyron), published in 1823, {Annates des Mines, viii. 431,) have given - 
an account of that mineral, and have pointed out the advantages of esta- 
blishing a smelting furnace in the district where it occurs. The Ricltesse 
Minerale, (vols. i. and iii.) of the learned and laborious Heron de ViUe- 
fbsse, a work of much originality and replete with valuable information on 
every topie relating to metallurgy, deserves also to be mentioned, as con- 
taining a . num'ber of notices of this ore and its metallurgic treatment. 
The account which he gives of it is indeed very defective, his information 
having evidently been derived more from report than from personal obser- 
vation. But he was fully aware of its extreme importance^ and expresses 
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Besides the names already alluded to, and those more brief- 
ly referred to in the note, there are many other chemists in 
France, as Boullanger, Ramus, Clere, who have occupied 
themselves in the prosecution of the same researches. But it 
would be inconsistent with the scope of this memoir to enter 
into any details regarding their merits. 

Of all these distinguished individuals Berthier is unques- 
tionably the man to whose labours his native country is 
mainly indebted for the illustration of the nature and proper- 
ties of the argillaceous carbonate of iron. From the time 
when the ore was first discovered in France, he saw its vast 
importance to the nation, and has zealously persevered in dis- 
seminating a knowledge of it among his countrymen, compel- 
ling their obstinate prejudices to give way before the truths 
suggested by science, and demonstratively confirmed by exten- 
sive experience. It is a proud result of Berthier^s exertions 
that the French metallurgist now owes more real instruction 
to him alone, than to all the other chemists and mineralogists 
who have investigated the same subject. 

We have now given a brief historical sketch of the progress 
by which the argillaceous carbonate of iron has at length at- 
tained its proper station in the science of mineralogy, and we 
have oflered a very short notice of those whos^ names have 
been most distinguished in bringing the light of science in aid 
of the manufacturer of iron. It has been necessary to admit 
that the chemists of Great Britain have borne a very insigni- 
ficant share in these investigations, although it is undoubtedly 
in their country that the metallurgic treatment of this ore is 
practised in greater perfection, and carried to an infinitely 
greater extent than in, all the rest of the world together. But 
it would be unjust to omit in such a notice the labours of Mr 
Mushet, a gentleman whose long acquaintance with the details 
of metallurgy has enabled him to publish a series of memoirs 
of the highest value to the iron manufacturer.* These me- 
moirs, which are very numerous, contain a minute discussion 
0f every topic connected with the metallurgic treatment of the 

a hope that France would speedily imitate the example of those countries 
where its metallurgic value was duly appreciated. 
• See the Philosophical Magazine, from vol. ii. to vol. xxxiii. passim. 
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ore, as well as an account of the history of the art and an ex- 
position of its principles. It is true that Mr Mushet^s theories, 
when he indulges in them, are often more ingenious than solid ; 
' but in regard to everything which a penetrating observation, 
and ready apprehension, aided by a most extensive experience, 
can furnish to a practical man, his works are unrivalled in this 
country and on the continent. 

We shall now proceed to examine the naturae and constitu* 
tion of the ore of iron. This is a subject which presents it* 
self under various interesting views, and it is material that 
none of these be overlooked. Thus, the design of this trea- 
tise requires that we should fix the precise mineralogical 
rank of the ore of iron ; yet, as our leading object is to coi^ 
vey metallurgic instruction, it is not enough to detail the ex-* 
ternal and physical characters of the mineral, or to divide it 
into all its different varieties, so as to assign it an accurate 
place in the cabinet of the natural philosopher. It is not 
enough to explain in what geological situations it occurs, al- 
though this also is an interesting part of its history. For it is 
far more material to the smelter of iron to be informed of the 
chemical composition and affinities of the various constituents 
which form the or^, and distinguish its varieties, in order that 
he may be aware under what treatment he is most likely to be 
successful in compelling it to yield up the metal which it con^ 
tains. 

In copsidering the nature of the ore of iron under these di£. 
ferent views^ we shall adopt the following order.-— In the first 
place, we shall examine the ore by its external and physical 
characters, so as to be able to submit a mineralogical arrange* 
ment of all the various forms under which it is found* In the 
next place, we shall consider its geological character. And, in 
the last place, we shall distinguish the ore into the classes 
which are suggested by a regard to its chemical composition 
and affinities, the properties which exclusively engross the at- 
tention of the iron smelter. 

The argiUaoeous carbonate of iron consists essentially of the 
protoxide of iron united to carbonic acid, and it bears the 
same relation to the crystallized carbonate of iron or sparry 
iron ore, which common compact limestone has to calcareous 
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spar. , It& rank in a mineralogical system must be along with 
the native crystalUzed carbonate of protoxide of iron. It is 
diaracterized however by too many peculiarities, both chemi- 
cally and geologically, to be classed otherwise than as a dis^ 
tipct sub-species. The geological characteristics of the sub- 
spedes we shall defer examining, according to the order which 
has just been laid down, until the mineralogical history shall 
have been disposed of. 

That we may be able to appreciate what are the properties 
which truly distinguish the argillaceous carbonate as a sepa- 
cate sub-species, it will be necessary to keep in view the cha- 
racters cS the general ^)ecieir to which it belongs. These are, 
m the type of the species, a regular crystallized form, reduci- 
ble to an obtuse rhomboid, tran^rency, and absence of eo« 
tour. The less pure specimens are translucent and sometimes 
opaque, ai^ their colour varies from pale yellow to deep 
lurowh ; but even when occurring in mountainous masses, it 
almost invariably possesses traces, more or less decisive^ of 
crjTfitallization. 

The most palpable peculiarity of the argillaceous carbonate 
of iron i» that it never occurs crystalUzed, and never exhibits 
even the most remote indication of a crystalline structure. 
. Another impoirtant characteristic is to be obsa*ved in attaid* 
mg to those substances wl^di are found to enter into its com- 
|MisitioD, and which are of a nature comjdetely foreign to the 
easfaonate of iron. These substances are very various, both 
ift their kind, and in their proportions ; but they may be di* 
tided into two general classes, the earthy or argillaceous,, and 
the carbonaceous or bituminous. We shall consider each of 
them separately. 

. In respect to the first, the argillaceous oonstituaiit, it i& be- 
lieved that no specimen of out ore has yet been discovered,, 
which did not contain a notabfe quantity of earthy matter. 
The average amount of this ingredient ranges from 10 to SO 
per cent. ; though an ore containing so little impurity aa the 
first mentioned quantity is nurely met with^ white, oi^the other 
hand, it may sometimes be found m a much larger proportion, 
occasionally amounting to 25 or .30 per cent. But whenever it 
gees beyond 12 or \5 per ceikt., the iron smelter csnnot use it 
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with any advantage, unless he mixes it in the furnace with ores 
oi a richer quality. 

The earthy matter is always found to exist in the ore in a 
state of mere mechanical intermixture. Analogous intermix- 
tures of iForeign ingredients are common in other minerals be- 
longing to the coal formations ; and the constantly varying pro- 
^rtions in which the earthy matter and the ore occur united 
can be ascribed only to a mechanical cause of conjunction. 
Accordingly, if the ore be treated with an acid, the results are 
quite decisive of the question. If it be taken either in mass, 
or in the state of powder, and digested for several hours in mo^ 
derately diluted muriatic acid, the carbonate of iron, will pasa 
into solution, but nearly the whole of the earthy portion will- 
remain undissolved, the liquid containing mere traces of silica 
and alumina. The matter which thus remains insoluble, and 
which has been detached from the carbonated protoxide of 
iron, is of a variable composition, being sometimes siliceous,and 
consisting of minute quartose grains, but more frequently of 
an argillaceous nature. In the latter case, it is found to consist 
of both the kind and the general proportions of those ingredi- 
ents which characterize the ordinary clays, containing silica and 
alumina, which form the principal constituents, and generally, 
also, a notable quantity of peroxide of iron, and variable traces 
of lime and magnesia. From this simple analysis it is evidait 
that the original appellation of argillaceous iron ore which had 
been suggested by its external appearance, and with which 
M. Descostils was so much offended, was far from being en* 
tirely inappropriate. The name of argillaceous carbonate of 
iron seems to be correctly applicable to the constitution of the 
ore, and we have therefore adopted it in the present treatise. 

A certain portion of water is also very generally found in 
the ore, which probably exists in union with the clay, and may. 
be proportioned to its quantity. The amount of this ingre- 
dient would seem to be seldom less than I per cent., for this 
much was extricated by distillation from an ore which contain^ 
ed an uncomimonly small proportion of argillaceous matter, and 
which, moreover, for some .time after having been raised from 
the pit, had been dried by a free exposure to the atmosphere* 

The <»rbonaceous or bituminous oonstitu^it occurs almost 
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as universally as the clay, and in proportions which, in differ- 
ent specimens, are susceptible of a similar variation. Its amount 
is generally limited in its range from 0.5 to 1.5 per cent. In 
one remarkable instance, to be afterwards more particularly 
noticed, coal existed in the proportion of 3 per cent. ; but this 
was a solitary exception to the general results, so far as my ex- 
perience has gone. After the soluble portion of the ore has 
been dissolved out by digestion in a dilute acid, the carbonar-. 
ceous ingredient is found to remain behind, in a state of inter- 
mixture with the earthy matter. This residue possesses more 
oj less of a black colour, according to the amount of carbonar' 
ceous matter that may be present. When calcined under free* 
exposure to the air, it changes its hue entirely, and, according 
to the quantity of iron which it may have happened to contain,, 
it becomes sometimes pCire white, sometimes yellowish white,, 
and sometimes reddish yellowl 

The state in which this carbonaceous or bituminous matter 
exists in the ore seems indisputably to be, for the most part, 
that of coal rather than pure charcoal. Indeed, from the conw. 
position of the minerals with which it generally occurs associate 
ed, it cotild hardly happen otherwise ; and the fact is put be- 
yond doubt by the bituminous smoke and thick bituminous 
Kquor, which are found to pass off when many of the ores are 
submitted to distillation. Some ores have even come under 
our observation which threw up a sensible oily scum when im- 
mersed in alcohol. 

The extraneous ingredients which may be next considered in 
this mineralogical analysis of the ore are sulphur and pbos- 
j^orus. Sulphur is frequently found in the state of iron py- 
rites, which is disseminated sometimes in masses of variomt- sizes, 
and sometimes in veins through a stratum of iron ore. But as 
it is an ingredient so prejudicial to the iron smelter as to war- 
rant the rejection of any ore in which its presence is discovera- 
ble by the naked eye, we shall limit our examination of the 
mineral to that range within which its employment by the iron 
smelter is confined. And here its occurrence is by no means 
uncommon. After analyzing eight different specimens, in order 
to determine how far they might be affected by the presence 
of sulphur, four proved to be completely free from it^ and in 
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the remaining fourf the quantity varied from 0S2 to O.OS per 
cent. All these specimens had been taken from different strata 
of working ores, and the pyrites existed interspersed through 
them in a state of so minute division, that its presence could 
not be detected by the aid of a magnifying glass. 

Phosphorus appears never to exist in the ore but in the state 
of phosphoric acid. It is of much rarer occurrence than the 
sulphur, and is a still more injurious ingredient The iK^id 
is reduced in the operation of smelting, and the phosphcffus. 
thereby developed unites ^ith the metallic product, and ren- 
ders it so excesttvely brittle that its most valuable properties 
are thereby destroyed. But it is fortunately so seldom seen^ 
that^ with the exception of three specimens found in different 
parts of France, and described by M. Berthier,* containing re- 
spectively 0.3, 0.8, and 6.1 per cent, of phosphoric acid, there 
seems to be no notice of any phosphorised ore upon record* 
The last specimen, in which so large an amount of the acid 
existed, was brought frpm St Etienne, (dfepartement de la 
Loire,) where it was found in the very remarkable state oi 
Jarge continuous beds that were several feet in thickness. 

There are still some occasional ingredients of the ore, which^ 
on account of their closer analc^y with the carbonate of iron, 
we have delayed mentioning, until all the other extraneous 
substances were discussed. These are the carbonates of lim^^ 
of magnesia, and of oxide of manganese. In upwards of a 
dozen analyses of different ores, the results indicated an amount 
of carbonate of lime, varying from 1 to 15.4 per cent., and of 
carbonate of magnesia from 3.75 to 14 per cent. But in those 
localitiea where the principal strata are of a calcareofis mature, 
the proportion of lime is frequently so superabundant as to 
make the mineral rank rather among the ferruginous lime* 
sUxkes than among the ores of Iron. The carbcmate of man-> 
ganese is alto occasionally met with in the ores, but for the 
most part only in very small quantity. We have never seen 
it exceed 0.3^ per cent, though the analyses of Descostils and 
Berthier show it to exist sometimes to an amoont that varies 
from 4 to 7 per cent. . 

From this very general view of the constitution d the ar* 

* Annates des Mines, ir* ^76, 3BI, 383. 
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gillaceous carbonate of iron, and of those extrinsic bodies 
which are commonly found mechanically associated with it, it 
appears that there is no principle of relation discoverable 
among the ingredients, but that they always vary according 
to accident or locality. It could furnish, therefore, neither 
pleasure nor instruction to group together the details of all 
the numerous analyses of this ore, which are supplied by the 
researches of Descostils and others in the pages of the An^ 
ndles des Mines^ and in some of the later volumes of the 
Joumci des Mines ; unless, indeed, we were at the same time 
to recapitulate the mineralogical description, and geological 
history of each particular specimen analyzed. Such a com- 
pilation could only prove a tedious exemplification of the 
general facts already stated, respecting the composition of the 
ore. But as only two analyses of any British specimen of this 
ore have ever bcHen published, one of an ore from Colebrook 
Dale in Shropshire, examined by Descostils, and one of an 
ore from the vicinity of Bradford in Yorkshire, examined by 
Mr Richard Phillips, there seems to be a want of detail upon 
this subject, which it cannot fail to prove desirable in some 
measure to remove. Had this, the most important of all our 
minerals, only been as rare as it is common, or had it been 
brought from a great distance abroad, instead of being found 
in a happy profusion at home, it is hardly to be doubted that 
long ere now the pages of our scientific journals would have 
exhibited an accurate exposition of its nature and history. 
But since the fact is so, it is at least an agreeable task to fur- 
nish some materials towards supplying the deficiency,, and 
therefore the following mineralogical analyi^es are subjoined 
from an examination of nine specimens, which were taken 
from regular strata in the great coal-field that lies around 
Glasgow. ♦ 

* It may be proper to notice^ that^ excepting in the second example^ no 
experiments were made for the purpose of determining the precise quan- 
tity of water contained by the several specimeni^. 
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(a.) Prom Crossbasket, about seven miles south-east from 
Glasgow. Colour, light-greyish, or greenish-black. Fracture, 
from fine-grained, even, to coarse-grained, uneven. Very easily 
^ frangible ; soft ; easily scratched by the knife. Specific gra- 
vity, ' taken in distilled water at the temperature of 60^, 
3.1798. 

This is the highest and also the least valuable of the Cross- 
basket strata of ironstone, which are at jn-esent raised^ for the 
use of the blast furnace. The thickness of the strattun is from 
three to three and a-half inches. 

(b.) From Crossbasket. Colour, light greyish-black. Frac- 
ture fina-grained, earthy, slightly uneven. Rather tough. Not 
particularly soft. Sp. gr. 3.3801. 

This ore is found at a distance of four feet "under the pre- 
ceding one. It constitutes a stratuin of about nine inches 
in thickness, and is esteemed the purest and the most valuable 
of the Crossbasket ores. 

(c.) From Crossbasket. Colour, light greyish-black. Frac- 
ture fine-grained, earthy, sUghtly uneven. Rather tough, 
but more easily frangible, and softer than the last mentioned 
ore. Sp. gr. 3.S699. The average thickness of the stratum 
is from six to eight inches. 

(d,) From Crossbasket. Colour, brownish-black. Frac^ 
ture, earthy, fine-grained, uneven. Easily frangible and soft. 
Sp. gr. 3.1175. This stratum of ironstone is situated next 
under that from which the preceding specimen was taken, and 
forms the lowest which is at present wrought al Crosabdsket. 

4 
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It varies in tluoknesli fr&m ten to fourteen inches. Both it 
Mid the preceding ore ave reckoned of good average quality. 
This ore furnishes a curious instance of the capricious and 
seemingly unaccountable alterations that are liaUe to take 
place in every chemical manufacture whose fundamental prin* 
ctples are little understood, and in none, perhaps, does this 
happen more frequently than in the smelting of iron. Al-* 
though it forms the thickest of all the Crosedbasket strata, aod 
therefore holds out powerful inducements in an economical 
point of view to the iron-amelter, it was at one period regard- 
ed at the Clyde Iron Works as «a ironstone totally unfit for 
the manufacture of good iron, and having once received ait 
unfavourable character, it was allowed to remain unworked 
for a long course of years. It is only of late that its employ- 
ment has been again resumed ; but, so far from being held in 
low estimation, it is now considered to be little inferior in 
quality to any of the Crossbadket ores, and is used very ex^ 
tensively in the blast furnace. 

. immediately above this stratum there is situated a bed of 
schist, containing a regular stratification of very large nodules 
of ironstone. Being extracted by the miner simultaneously 
with the subjacent ore, they are used to a considerable extent 
in the blast furnace, and are esteemed an ironstone of uncool«> 
inonly fine quality. The black bituminous substance, which 
will be mentioned hereafter as occurring occasionally in nddu»* 
lar ironstone, exists very generally distributed thxougb<Hit this 
stratification of balls. 

(e.~) A specimen fbuiid in the neighbourhood of the Clyde 
Iron Works, which are situated about four miles south«eai$t 
from Glasgow.* Its mineralogical details are the following: 
Colour, pale, between broccoli4>rown and dave-brown.^ ^ Frac» 
ture, rather fine-grained, uneven. Not particularly hard; 
easily, scratched by the knife* Sp« ^r. 3.1482. The thick* 

* I beg leave to take this opportunity of expressing how much I feel in*- 
debted to Colin Dunlop^ Esq. thepmprietor of this smelting establishmelll^ 
ftr the valuable informatioa which he has commiuiicated to me respecting 
this ore and its metallurgic treatment^ and for the liberal permission which 
he gave me both to esi^amine every process of art at the Clyde Iron Works^ 
and to make the freest use of the knowledge thereby acquired in the course 
of the present memoir. 
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ness of the stratum is about S^ inches. It is considered at the 
works tp be an ore of very inferior quality^ and is seldom 
smelted* 

Immediately above this ore there is situated a bed of schist, 
which contains an immense number of petrifactions of different 
kinds of bivalve shells. They consist of m very pure iron- 
stone^ resembling in appearance the subjacent band (f,) - 
Their forms are remarkably perfect, and they contain no vi- 
sible remains of the original shelL 

(f.) An ore lying under the last mentioned stratum, and in 
close contact with it. Colour between yellowish-grey and hair- 
brown. ' Fracture, fine-grained, earthy, even. Rather hard ; 
scratched with some difficulty by the knife. Sp. gr. 3.2109. 
The stratum to which it belongs is situated above the splint 
coal, with the intervention of only four inches of schist, and 
both minerals are therefore worked out, together with gre>at 
advantage to the smelter. It is the most valuable ore in all 
the fields around Glasgow, except that called the Blc^k Iron- 
stone, which is at present smelted at the Clyde iron works. 
The thickness of the stratum is between one and a half and two 
inches. 

(g*) This specimen was procured from Easterhouse, near 
the line of the Monkland Canal, and about six miles east from 
Glasgow. Colour, clove-brown. Fracture, fine-grained, rather 
uneven. Somewhat tough and hard, but easily scratched by 
the knife. Sp, gr. 3.3109. 

This ore exists in precisely the same relative situation with 
regard to all the other accompanying minerals, as the two ores 
from Clyde Iron Works which have just been described ; and 
wherever it makes its appearance it seems to have been pro- 
duced by the coalescence of these two strata. This compound 
stratum has always a uniform texture and composition through- 
out. Its average thickness is two and a half to three inches. 
It is used pretty extensively in the blast furnace, and is esteem- 
ed an ore of good average quality. 

(h,) From the neighbourhood of Airdrie, about ten miles 
east from Glasgow. Colour, clove-brown, the intensity of the 
shade varying considerably in streaks which are parallel to the 
direction of the stratum. When reduced to powder the co- 
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lour is brown. Fracture, fine-grained, earthy ; rather uneven. 
Tough, and difficultly pounded; communicating. a feeling of 
elasticity under the pestle. Rather hard ; scratched by the 
knife. Adheres slightly to the tongue, a property which did 
not appear to be possessed in a sensible degree by any of the 
seven ores already described. Sp. gr. 3.0553. Numerous 
bivalve shells, of a pale wood brown colour, occur scattered 
through the mass of this ore, and form a strong contrast with 
its darker shade. This is one of the most valuable iron ores 
of Scotland, where it is familiarly known under the name of 
Black Ironstone, or Mus?iefis Bla>ck Band, The latter appella- 
tion has been given from the circumstance that it was first 
smelted by Mr Mushet, to whom we have already referred as 
the metallurgist most distinguished for his practical skill. * 

It lies about fourteen fathoms below the fifth Glasgow coal 
bed, or splint coal ; and constitutes a layer about fourteen in- 
ches in thickness. It is remarkable that it has hitherto been 
"found nowhere except in the neighbourhood of Airdrie : al- 
though several attempts have been made in other localities to 
reach it by boring. At the Clyde Iron Works it is justly re- 
garded as the richest and most valuable ore which they at pre- 
sent possess. 

(%,) From a stratum situated in the vicinity of Crossbasket. 
Colour bluish-grey. Fracture in the great even : in the small 
very fine-grsdned, earthy. Rather hard. 

Such was the composition and the mineralogical details of 
various specimens of ironstone which were obtained from com- 
ponent strata of the independent coal formation around Glas- 
gow. But it is well known that this ore presents itself not 
only in uninterrupted strata or banids, as the the miivers term 
them, but also in the form of independent nodules or bcMa, 
imbedded in a stratum of some foreign miberal. We shall 
subjoin a few analyses of these modules. The analyses were 
made with a less scrupulous accuracy than those of the band- 
ironstones, but still, it is hoped, with sufficient care and atten- 
tion to permit the results to be relied on as exhibiting the 
true mineralogical character of this variety of the ore. 

* He has also given a particular account of this ore in the J^hilosopkiccU 
Magazine, vol. iii. p. 254. 
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1. A very iat nodule, found imbedded in schist at Cro8s-i 
basket. Colour of the fractured surface, hair-brown. Frac- 
ture fine-grained, somewhat uneven. Hard : scratched by 
the knife. The nodule is enveloped by a thin yellowish<-co« 
loured ochraceous looking crust, which has evidently been 
produced by the decomposition of the carbonate of iron. It 
was composed of 

Carbonate of protoxide of iron, 80.70 

Ar^llaceous matter, with a little carbona- ) indji 

ceous matter, .... j * 

Carb&nate of lime, .... 2.19 

Carbonate of magnesia, moisture, and loss, 6.66 



100.00 

This nodule was found in the immediate vicinity of a regu- 
lar stratum of ironstone. The ore composing this stratum had 
a greyish-black colour ; It broke with a fine-grained, earthy, 
somewhat uneven fracture ; and consisted of 

Carbonate of protoxide of iron, 60.34 

Argillaceous matter, with a little carbooa- > ^^ ^^ 

«. ♦* r 30.80 

ceous matter, ... j 

Carbonate of lime, . . . 1.87 

Carbonate of magnesia, moisture, and loss, 6.99 



100.00 

2. A nodule brought from the vicinity of Crossbasket^ 
where many similar ones occur in a stratum of indurated clay 
(Jtre-^lojf) from which this specimen was taken. They are 
generally smal], and vary from an inch to four inches in diame*. 
ter. They are smooth and rounded externally. They break 
* with a fine earthy fracture, and the colour of the fractured sur- 
face is yellowish-grey.' The specimen proved to be composed of 

Carbonate of protoxide of iron, . 90.15 

Insoluble clayey matter, . . . 6.30 

Carbonate of lime, . 1.09 

Loss, .»....• ^.46 

I " ■ 
100.00 
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3. This nodule was also found in the vicinity of Crossbar 
kety imbedded in argillaceous schist. Specimens of the same 
kind are found v^y plentifully distributed throughout the stra- 
tum, and 9II of them are remarkable for an extremely irregular 
shape. They are of rather a small size, varying from three to 
six inches in diameter. It broke with a fine-grained fracture. 
The colour of the fractured surface was dark-greyish black ; 
but it was variegated in consequence of the presence of white 
coloured specks and veins of carbonate of lime. It was compos- 
ed of 

Carbonate of protoxide of iron, . . 81.22 

Insoluble clayey matter, . . 12.30 

Carbonates of lime and of magnesia, mois- ) i\AQ 

ture, and loss. .... j ' 



100.00 



The following was the result of the analysis of an ore which 
constitutes a pretty thick stratum in the vicinity of Crossbas- 
ket, and we state it as furnishing a striking example of the ex- 
cessive proporticHi in which the carbonate of lime is occasional- 
ly intermixed with the carbonate of iron, or vice versa. Its 
colour was dark-bluish black ; and it possessed all the external 
and physical characters of the common argillaceous carbonate 
of iron, excepting that its specific gravity was necessarily low. 

Carbonate of lime, . . . 53.50 

Carbonate of protoxide of iron, . . SS.33 

Clay, carbonaceous matter, carbonate ofl qa^^^ 



magnesia, moisture, and loss. 



iOO.OO 



Thus there was little more than one^fifth part of the mass 
composed of the carbonate of protoxide of iron, while the one- 
half consisted of the carbonate of lime. 

From the details which have been just stated respecting the 
composition of these various specimens^ we shall now endeavour 
to deduce the general mineralogical character of the varieties 
composing this distinct sub-species of the carbonate of protoxide 
of iron. In doing this, however, it must be remembered that 
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the ore is found to be incorporated by an intimate mechanical 
union, with so many of the minerals who^e strata lie in juxta- 
position, or in near contact with it, that it is often difficult to 
mark the proper mineralo^cal territory of the ironstone. It 
is found to exist intermixed with carbonate of lime, with argil- 
laceous schist, with coal, and with sandstone in every variety 
of proportion ; and as it is not in a state of crystalline aggre- 
gation, it of necessity assumes the external characters of those 
extraneous substances, precisely according to the extent of their 
intermixture. Thus, it is-not only destitute of the most decicl- 
ed and certain characteristic of minerals, a crystEiUine figure, 
but the remaining external characters, such as colour, hard- 
ness, fracture, texture, and specific gravity are subject to the 
greatest irregularity and variation. It is in such a case per- 
haps impossible to draw any better line of distinction, separa- 
ting what may" be justly considered an argillaceous iron ore, 
from what may more properly be regarded as a ferruginous 
limestone, or clay, or coal, than juist to take those specimens in 
which the iron ore is the predominating ingredient to form the 
one class, and those in which it forms a less prominent consti- 
tuent to form the second. This principle of discrimination 
seems ^the more appropriate in a metallurgic treatise, since it 
will certainly embrace all the ironstones which are an object of 
interest for the metal which they yield. But .even after adopt- 
ing it as marking out the precise range of the ore within which 
the following classification will.be confined, the more minute di- 
vision of the field into the several sub-species and varieties that 
occupy it, will still prove somewhat embarrassing from the 
causes which we have just 'mentioned. We shall endeavour, 
in the first place, to state the general average of external char, 
racter which they exhibit, and to mark the extremes within 
which the variation of each character is limited ; and, in the 
next place, to group the different ores into such subdivisions as 
may be suggested by their leading chemical variations. The 
genuine mineralogical character of the sub-species of the carbo- 
nate of protoxide of iron, the argillaceous carbonate of iron, ib 
thefoUowing:—- 

The predominating cdUmr of the ore is grey^ of various 
shades, as light ash-greyy Uuishgrey^ ikuMsh^eyy yeUomsh-^ 
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grey. Frequently, also, it is red, bromtish-red, and brozern ; and 
when this is the case it probably contains a certain quantity of 
the peroxide of iron. The presence of bituminous matter 
darkens the shade of all these colours ; and when this substance 
exists to any considerable extent, it often deepens the hue into 
a perfect black. 

The texture is most commonly compaety but sometimes, also, 
it is tcAfdar or sliUy. Even the nodular varieties of the ore, 
although they occasionally consist of concentric layers, are in 
general quite compact and uniform in their composition. - 

The^acture in the large is compact, and more or less un- 
even ; sometimes, also, imperfect conchmdal or slaty. In the small 
it is generally even^Jine-grained, earthy ; but sometimes coarse- 
grained, and slightly uneven. It frequently happens that the 
nature of the fracture differs in different parts of the same spe- 
cimen, a variation which is probably caused by a different state 
of mechanical intermixture with other bodies. 

The aspect of the Jractured surface is dviU and earthy. The 
fragments are rather blunt edged, and have no determinate 
form. 

The dre varies much in hardness : being sometimes hard and 
Hough, and difficultly Jrat^ihU ; at other times, soft, and easily 
reduced to powder. In general, it is easily scratched by the 
knife. It feels Toeagre to the touch, and sometimes adheres 
slightly to the tongue. Its specific gravity varies from 2.8 or 
2.9 to 3.4 or 8.6. 

A frequent distribution of foreign bodies occurs in the mass 
of the ore, consisting partly of organic, and partly of inorganic 
substances. Of the former, the most common are shells, gene- 
rally of the bivalve description, and impressions of vegetables. 
Impressions of fishes are also similarly discovered, though these 
remains of organized nature are much more rarely met with. 
Of the latter, the most frequent are carbonate of lime and iron 
pyrites, which are sometimes disseminated through the ore in 
small pieces, and at other times penetrate it in the form of 
slender veins. Sulphate of lime, blende, galena, and copper 
pyrites are also occasionally observed : but the^e latter bodies, 
especially the metallic sulphurets, are of infrequent occurr^ice. 
When the ore is calcined, its grey colour changes to red, 
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brown, or b)ackisfa-brot|rn,and it loses from SO to SO per ceBt, 

of its weight. Before the blowpipe it instantly blackens^ and 

becomes^ susceptible of magnetic influence. When immersed 

in muriatic acid, it dissolves slowly, with effervesoeneey and 

leaves a residue composed of a mixture of argillaceous and bi* 

tuminous matter. This solution, which is of a greenidb-yellow 

colour, on receiving the addition of nitrip acid, becxnnes for a 

few seconds of an intense olive^brown, and almost immediately 

after loses this appearance, turning yellow, and giving off at 

the same time copious nitrous fumes* When smelted in the 

blast furnace, the ore yields, on an average, about 30 per cent. 

of cast iron. 

(To he continued,) 



Aet. V. — On Stemhergite^ a New Mineral Species, By 
William Haidinger, Esq. F. R. S. E. &c. Communi- 
cated by the Author.* 

I. Description. 

Fundamental form. A scalene four-sided pyramid. P=:128** 
4y, 84° m, 118^ W. Plate III. Fig. 1. 

a : b : c = 1 : V 1.422: VO.484. 

Simple forms. P— oo(^aj; P 00; P + 1 C^J =i: 1^* 
17', 68*^ 22^, 146^ 84' ; (#r) ^ (d) = 92* 28', 107* 17', 131° IT, 
f>r J. 1 (b) = 6P 35', ^Fr + S(c) = 13° 36', Pr +oi (i) ; 
4 pr_3YA^ = 153°2'. 

Various combinations among these forms have been observ- 
ed, one of them is represented, Fig. 2. They have all more 
or less the aspect of rhombic plates, with angles of 119° SO', 
and 60° 30', which is the base of the fundamental pyramid ; 
often the acute angle is truncated. 

Cleavage highly perfect, and easily obtained parallel to the 
face a. No trace of cleavage in other direction of the lamel- 
lae, which may be torn asunder like thin sheet-lead. 

Surface of a delicately streaked parallel to the edges of com- 
bination with ft, that is parallel to the long diagonal of the 
rhombic plates. Lustre more considerable upon these than 

• Al)&tract of a paper reajd before the Royal Society of £dinburgh (H^ the 
4th of December 1826. 
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upcxi the remaining faces, which are deeply streaked parallel 
to their intersections with a. 

Lustre metallic. Colour dark pinchbeck-brown, rather dark* 
er than the colour of magnetic pyrites. Streak black. Tarnish, 
often violet-blue on all the faces except a. 

Very sectile. Thin laminae perfectly flexible. Hardness 
:n 1.0.. .1,5, little superior to talc. Specific gravity zz 4J21S: 

Compound varieties. Twin-crystals, joined parallel to a 
face of P 4- ^» similar Fig. 3*. Generally several crystals are 
joined in an irregular manner, and implanted together, being 
fixed to their support with one of their sides, so as to produce 
rose-like aggregations and globules, with a drusy surface. Mast 
sive varieties usually present the aspect of a coarse-grained 
mica. 

II. Observations. 

1. The two specimens from which the preceding descrip- 
tion is drawn up I first saw when in Prague in March 18^6. 
They were pointed out tome as something not agreeing in se^ 
veral respects with the known species, by Professor Zippe, one 
of them in the collection of the National Museum, the other in 
the collection of Gubernialratb Neumann ; the latter specie- 
men was designated on the ticket as a pinchbeck-brown proble- 
matical fossil, crystallized in six-sided tables. Both these gen- 
tlemen entrusted me liberally with the specimens for examina^ 
tion, the only specimens thdn known to exist. I am happy to 
learn that Mr Zippe has succeeded in finding out a few more 
specimens, in rummaging over some old store of minerals. 
. !2. There exists a considerable deal of resemblance, as ap- 
pears also from the characters given, between the Stembergite, 
and the black tellurium, the flexible sulphtiret of silver, and 
the rhombohedral molybdena-glance. As a species it is suffi- 
dently distinct from all of them. On account of that resem- 
blance it must receive its place in the order Glance of the system 
of Mobs ; but whether as a genus of its own, or along with 
some one or the other of those enumerated, is as yet uncertain, 
while these species themselves are so imperfectly known. No 
systematic denomination can therefore be at present proposed 
for the new species. The name of Sternbergite, in proposing 
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which I concur witli my friends Neumann and Zippe, is par- 
ticularly appropriaM, as the species to which it applies was 
first obaerveil in a public collection, belonging to an establish- 
ment chiefly formed by the exertions of that learned and pa- 
triotic nobleman, Count Caspar Sternberg. 

8. No chemical analysis has yet been given of this subBlance. 
When treated with the blowpipe it gives in the glass lube a 
strong odour of sulphurous acid, loses its lustre, and becomes 
dark-grey and friable. Alone on charcoal it burns with ablue 
flame and sulphurous odour, and melts into a globule, gene- 
rally hollow, with a crystalline surface, and covered with me- 
tallic silver. The globule acts strongly on the magnetic needle, 
and before the blowpipe has all the properties of sulpfauret of 
iron. It communicates to fluxes the ordinary colours produced 
by iron, red while hot, and yellow on cooling, in the oxidating 
flame, greenish in the reducing flame. Borax very readily 
takes away the iron, and leaves a button of metallic silver. It 
appears therefore to consist of sulphuret of ^Iver, combined 
with a large quantity of sulphuret of iron. 

4. The locality of this interesting species is Joachimsthal in 
Bohemia. It must have been found at a rather remote period, 
as the specimens were discovered in old colleclJoQB ; and it is 
likely enough, on account of the economical value of Stember- 
g^te as an ore of silver, that most of it has been melted down 
long ago. Moreover, it is chiefly accompanied with other ores 
of silver, as the red silver, the brittle ulver, or prismatic melane- 
glancc, and others. 



Akt. VI. — Description of a plant used in Bengal as a com- 
mon green vegetable, (Olus,) awd (^another newly allied to 
if -Rv Francis Hamilton, M. D. F. B. S, &c. Com- 
d by the Author. 

c India this plant is called Palak or Palanki, names 
een given to the spinach of Europe, when this was 
both being cultivated in a similar manner, and 
ar alimentary qualities. Dr Boxburgh con^dered 
lies of Bete, and called it B. Bengalenns, which 
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name I have retained in the catalogue of specimens presented 
to the India House, although I doubt much of the propriety 
of including it in this genus, as will appear from the following 
description. In its general appearance it strongly resembles 
the spinach. 

Radix annua, recta, descendens, crassitie digiti minoris* 
Caulis herbaceus, duos vel tres pedes longus, primo erectius- 
culus, demum prostratus, ramosus, obtusangulus, glaber. Folia 
altema, caulina deltoideo-oblonga, glabra, obtusa, venosa, basi 
integerrima, apices versus erosa. Petiolus mediocris, mar^- 
natus. Stipulae nullas. 

Spicae terminales, longissims, foliis floralibus minutis basin 
versus comosss ; supra nudae, bracteis alternis linearibus flore 
brevioribus indutae. Floras e foliorum floralium vel bractearum 
rangularum axillis gemini, sessiles, divaricati, herbacei. 

Calycis quinquephylli foliola linearia, concava. Petala nulla. 
Filamenta quinque calyce breviora, calycis foliolis opposita, 
basi coalita in discum hypogynum cyathiforme. Germen mag- 
num, planum, superum. Stylus nuUus. Stigmata tria. 

Bacca depressa, calyce carnosiusculo tecta. Caro tenuis, 
mollis. Semen unicum, crustaceum integumento interiore mem- 
branacep. Albumen centrale, farinaceum* Embryon incurvum^ 
teres, horizontale. 

The Nunika (salina) of the Hindwi dialect, which grows on 
the saline plains near Agra, has nearly similar generic charac- 
ters, although I suspect that it may be the Salsola Indica^ 
(WiUd. Sp. PI. i, 1317; Enc. Meth. vii. 290,) and the speci- 
mens sent to ^ the India House have been marked with this 
name. I am, however, very uncertain whether this is the plant 
meant by Willdenow, and I doubt very much of its being a 
Salsola. Of thiff, however, the reader may judge from the fol- 
lowing iaccount : 

Frutex statura tamarisci, ramis diffusis, sparsis, teretibus, 
glabris. Folia sparsa, inter vallis longiora, subsessilia, carnosa, 
ancipitia, apice inermi acutiuscula, pilis destituta, sed squa- 
mulis quasi minutis punctata, avenia, divaricata, non stipulacea. 

Flores axillares S-^B, sessiles, e ramulis novissimis puUulan- 
tes, ebracteati, parvi, herbacei. 

Calycis quinquepartiti laciniae concava?, patulas. Corolla 
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nulhu Filamenta quinque, calycis laeiniiB oppoBatOy hiatpse 
diiploloiigiora,6ubulata, glabra. Antherse maguse, rufeflcoOEf, 
cordato, emarginatae. Gerrnen auperom^ ovatum. Stylus nuU 
Ills. Stigmata tria acuta. 

Calyx fructiferus orbiculatus, clausus, depressus, quinqueN 
sulcus, carnosiusculiiis. Beceptaculum totum fere calyeem im- 
plens, camosum. Semen unicum in receptaculo nidulans hcni* 
2ontale, suborbiculatum, nitidum, margine acuto hinc mucro- 
nato cinctum. Albumen centrale. Embryoti teres, incunrum, 
horizontale. Cotyledones semiteretes. Radicula eentrifuga. 

The habit or general appearance is very diffei^nt from that 
6{ the P^lak ; and, as the seed is only immersed in a pulpy 
recept^culum, and not entirely covered by it, the Palak and 
Nunika may be placed in different genera. The leaves and 
tender shoots of the latter have an agreeable saline taste ; bat 
it is not used by the natives. 



Aet. VII.— On Polykdlite, By William Haidingkr, Esq. 
F» B.^. £• &c. Communicated by the Author. 

The species of polyhalite was established by chemical analysis 
j&om such varieties as would not allow of a complete determi«. 
nation according to the principles of natural history, since they 
presented nothing but fibrous masses, without a traoe of regu- 
lar structure or crystallization. It is not to be wondo'ed, there- 
fore, that it should have been hitherto consid^ed as a more or 
less problematical substance, and exhibited as such in the ap- 
pendices of most of our systems, even ih those which pretend 
to proceed according to chemical views, the only thing known 
in the present instance. It was doubted whether the many 
salts contained in it, from which circumstance Stromeyer de* 
rived the name polyhalite, were in actual chemical combination^ 
or whether they formed but a mechanical aggregate, axid we 
must allow that this is a fair enough view of the subject, if we 
consider the results which he obtained, viz. 

Sulphate of potassa 27.7037 Muriate of magnesia O.QIOO 

lime 44.74^9 Protosulphate of iron 0.2927 

magnesia 20.0347 Water - - 5.9535 

Muriate. of soda 0.1910 Peroxide of iron 0.8876 
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The name of polyhalite was afterwards applied by Mr Ber* 
tbier to fievend substances found at Vic in Lorraine, and of 
which he also published the following analyses :-*^ 



Sulphate of soda 
Sulphate of lime 
Sulphate of magnesia 
Muriate of soda 
Oxide of iron and clay 



Red nciassive* Red crystallized. Grey masaiye. 

44.6 21.6 29.4 

46.0 62.2 40.0 : 

0.0 2.5 17.6 

6.4 18.9 0,7 

3.0 6.0 43 



The first of these, if we may infer anything from the mixture, 
which is the only datum we have to proceed up<Hi, appears U) 
be mas^ve glauberite. The other two so much differ from 
Stromeyer"'s polyhalite in regard to chemical composition, par.- 
ticularly as one contains soda and the other potassa, that it 
would have been better to have given them also a separate 
name, when it was impossible to establish their identity, found*, 
ed upon an agreement in their physical properties. 

It is only from crystallized, or at least from such crystalline 
varieties as are evidently homogeneous, that any thing like 
exact information can be derived, both as respects the phyoctd 
properties, and the chemical constitution of a substance. I was 
fortunate enough, during my late stay in Vienna, to obtain two 
specimens of the polyhalite from Aussee for examinatic^k, whose 
very aspect and crystalline character precludes the possibiiity 
of their being mere mechanical aggregates of different species 
of salts. One of them was given me by Baron Xieitbner as a 
jkew species of salt, containing potassa ; for the other I am in- 
debted to Mr Von Pittoni, who bad got it as the glauberite 
from Aussee. 

A bexahedral form has been sometimes ascribed to the poly- 
halite, said to be obtained by cleavage from certain colourless 
masses mixed up with the fibrous mineral. Such, Iiowever, 
,wb^n they pocur will be foun4 to be rock-salt, as in every ii^ 
.stance within my knowledge, qv perhaps anliydrite, wherea^i 
the actual forms of polyhalite belong to the prismatic system of 
Mobs, and are broad six-sided prisms, similar to Plate III. Fig. 4. 
The angle produced by two adjacent faces o is about 116% the 
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intersection of them with r about 122^ ^. There were crystals 
lining the cavities of some fissures in one of the specimens, but 
so small that their form could be fnade out only by means of 
a compound microscope. The massive varieties presented 
striated faces of composition,. as it is marked in the figure of 
the crystals, the surface of which is also striated in the same 
manner. They also show cleavage, but not very perfect, pa- 
rallel to the faces, and these yielded 115° as an approximate 
measurement. 

The colour is a very pale flesh-red, almost yellowish. 

The hardness, given in books as greater than that of calca- 
reous spar, I found only S.5 greater than rock-salt, but consi- 
derably inferior to calcareous spar ; this is also the hardness of 
the darker red fibrous varieties, which I examined for compa- 
rison's sake. 

The taste of polyhalite, in every one of its varieties, is very 
fftint, and has more of the bitter and astringent than of the sa- 
line, which, when it is perceived, is owing to an admixture of 
rock-salt. The solubility in water is also very inconsiderable. 

The specific gravity I found in one of the specimens, which 
consists of pretty large individuals, = 2.782 ; in the other, 
whose component individuals ar^ more compressed between 
their faces r and r, and which possesses more lustre upon the 
faces of composition, I obtained 2.730 ; in another portion of 
the same 2.746. The spedfic gravity af the red fibrous va- 
riety was found = 2.770, very nearly the same as Stromeyer's 

result, 2.7689. 

Whatever may be ascertained of the physical properties of 
the two specimens mentioned above, and the variety of poly- 
halite originally analyzed by Professor Stromeyer, tends to 
unite them within one species. Even the traces of cleavage in- 
clined to the direction of the fibres visible in the latter agree 
with the position of the prism of 11 5^ A chemical analysis of 
the more crystalline varieties would be now very interesting, 
as it would no doubt perfectly establish the nature of this com- 
pound, and likely also somewhat reduce the number of salts 
found in the fibrous specimens. 



Tempercdure qfthe Atmosphere made b^ BaSofmS' S^ 

AftT. VIII. — Observations on the Temperature <^ the AU 
mospliere made by means of Balloons. By The Right Ho- 
nourable the Eabl of Mikto. 

We have already had occasion to point out to our meteoro- 
logical readers the importance of determining the decrease of 
temperature in ascending in the atmosphere, and we also re- 
commended to their notice the method of ascertaining such 
temperatures by means of balloons, which had been success- 
fully practised by the Right Honourable the Earl of Minto. * 
The introduction of such a method will^ we are persuaded, 
be of immense benefit to science, and we are happy to have it 
in our power to publish the results which were obtained by 
his Lordship. 

Siz'f 
Hours. Tharmo- Thenn^- 

p. M. meter meter at- 

H. M. below. tached to 

Ballooiu 

4 30 Sent up the balloon under Minto Hill, 60 60 

We followed the balloon to the top of the 
hill, and here gave out 1340 feetpf line. 
6 S We began to lower the balloon, - 59 
6 15 Whilst we were lowering it, - - 58.25 

5 25 The balloon down (on the top of the 

hill,) - - - 62 

During this time there had been no sun, 
and the balloon floated nearly perpendi- 
cularly above us. 

Sent up the balloon again immediately ; 
it rose rapidly. 
5 30 It had attained its full height, 1840 feet, 58 
At first it floated nearly over Qs, and the 
sun did not appear. Soon, however, tl|e 
sun broke out from the clouds, and 
diortly afterwards the wind rose a lil^^ 
tie, carrying the balloon a good way to 
the W. N. W. and of course lowering it 
very much. 

* S«e this Jbt<ma/> No. xi' p. 1A6, and No. xU. p. S4.6. 
VOL. VII. NO. II. OCT. 1837. R 
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Hoifrt.. Thermo- Thermo- 

'• ^» ' meter meter at- 

H* M. . below, tsebedto 

Balloon. 

.6 We begin to haul in the line. Bright sun- 
shine, and strong breeze, - - 59 
We descended 150 feet to leeward, to 
escape the wind, which strained the line 
«o much, we feared it might break. 

6. JW. Here, we got the balloon down. Still 

bright sunshine, - . . 60 54 

'■-'•■ . ^ 

We proceeded homewards, and on getting 

round under the shadow of the hill, I 

found the thermometer at, - 56 

7 16 Sent the balloon up in front of the house, 53 
It floated immediately over our heads at 
the full extent of the line, 1340 feet. 
Although the sun was set to us there 
was sufficient light in the north-west to '^ 
enable us to see it in the form of a crei^ 
cent on one side of the balloon. 

7 40 No light on the balloon. We began to 

lower, . - ' - 52.5 

7 47 The balloon down, - -52 51.26 

I then sent the balloon up 100 feet, and 

after some time found the thermometer 52 52.6 
The same experiments repeated gave the 
same result at 100 feet, for the re^ster 
thermometer ; it had become too dark to 
rea^i 9^ the lower tberixipniet^ accurately » 63.5 

On this dtfyiike.hdrcm^t&r stood unusually high, viz. at 
80.1. The hygrom^er indicated an atmosphere much charged 
with vapour in ttbe forenoon,-— iti the ^t^rnoon it became ob- 
viously much, dryer. 

The register thermometer (Six*s) atti^hed. to the balloon, 
hung freely in a cylindrical case of glazed, pasteboard^ open at 
each end. The thermometer below was suspended in a simi- 
lar case of Writing paper ; and in the second experiment on the 
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hill both appear evidently to have been very much affected by 
the heat <^ the sun. 

The experiments at and immediately after sunset prove 
the rapid ascent of. the heated air from below that takes place, 
and the descent of cold air from above that produces the sud- 
den chill we feel at that time. I have frequently observed, 
that, on insulated heights, the thermometer appeared to rise a 
little about the time of sunset, and even when that was not 
the case, that it did not fall so soon nor so fast as on the plain 
below. So that it often happens where the difference of 
height between the two stations is not very great, that the air 
just after sunset is warmer above than it is below. I have ob- 
served this in hard frosty and in very warm weather. 

The foregoing very meagre experiments are all that I have 
yet been able to make with my balloon, as I have in vain at- 
tempted to discover some means of protecting the thermome- 
ter from the influence of the sun. But I shall be very happy, 
if you will come here in the summer, to pursue them further 
with you. 

You will observe, that, from a quarter after five o^clock, till 
three quarters after seven, the temperature of the air, at 1340 
feet above the earth, was only lowered three-fourths of a de- 
gree in those two hours and a half. Whilst, in the same 
time, the thermometer below fell six and a fourth degrees. 
The difference between the height of the hill and of the ground 
before the house may in part explain the smallness of the 
change of temperature in that time, but this would ^ply 
equally to both thermometers. 

MiNTo, 5th April 1827. 



Art. IX.— -4 short account of the reaidts of recent Experiments 
upon the Laws of Light and its Theory, By M. Le Che- 
valier Faaunhoiter, Member of the Royal Bavarian 
Academy of Sciences at Munich. (Concluded from Vol. 
vii. p. 113.) 

It would be difficult for the most ingenious natural philoso- 
pher to derive. immediately from the results of these experi- 
ments a law of the phenomena. 
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Let r denote the angle which a coloured ray dfter the mo* 
dification makes with the plane of the system of lines^ (in ver« 
tically received rays dierefore, the complement of %) and 7 
denote the straight line drawn from the micrometer wire of 
the telescope employed in the observation, perpendicularly on 
the plane of the system of lines, * the aggregate of all my 
observations may then, with all the accuracy to be attained in 
experiments of this kind, be represented by the following equa- 
tion : 

This equation I have developed without approximation after 
the principles of interference which were publii^ed in the year 
1802 by Dr Thomas Young, and which •were afterwards 
treated with merited attention for the first time by Arago 
and Fresnel. w here generally denotes the length of a wave 
of light. Although this is an infinitely small magnitude, we 
may deduce it with a very high degree of accuracy, from the 
experiment which I have already described in my treatise 
** on the New Modifications of Ligkt^ &c. the results of 
which are therp set down for the different coloured rays in 
general terms. From the experiments with the glass sys- 
tems of lines we ascertain this magnitude so accurately, that 
for the lighter colours scarcely the thousandth part of » can 
be uncertain. From the experiments with the finer systeujs 
of lines on glass, by means of the angle for the first spectrum, 
with the light received ^vertically, if (C «) denote the length 
of a wave of light, for the ray C, and (D di;) for the ray D, &c; 
I obtained in parts of a Parisian inch, f 

* I^ therefore, «t is the distance of the micrometer wire, (and conse- 
quently the distance of the place where the image of this phenomenon is 
|)rodnced,) from the system of lines, then we have > = « nn t. 

-f The fixed line B, towards the end of the red, was, on account of the 
great extension of the image, not so easily seen that its place could be 
detennined with certainty. I shall endeavour to make a stDl greater num- 
ber of fine systems of lines upon glass, in order to determine, if possible, 
still more accurately the value of « for the various coloured rays. It is, how- 
ever, already accurately enough known, to be certain whether the experi- 
ments confirm tlie theory. If tb« Tslue of (D •), (£ •), Ifec. is deducid 
fnsai the experiments with coaner systems of lines upon ii;las8, th^y tie 
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(C ai) = 0,000024^% 

(£ m) zs. 0,00001945 
(F u) = 0,00001794 
(G u) =z 0,00001587 
(H 4 = 0^001464 

From the equation (III.) it will appear that the value of r in 
spme degree depends on y, that is to say, on the distance at 
which the image of this phenomenon is formed, and that the 
light, therefore, thus modified after the principles of interfer- 
ence does not proceed in a perfect mathematically straight 
line but in a curved line.' The equation for this curved line 
is developed without approximation, in this form, 

(IV.) Jt* £4f g'— •A (g . sin tf + y«)=4« y* (g . sin tf +_v«) * 

+ Qg2 — (g . sintf +_y«)23 g . sin tfjf i»«)* 

Since these phenomena can only be observed with a telescope, 
which, if the divergences are to be determined with sQme ac- 
curacy, must have great power, and cannot therefore be very 
short, then y is in comparison with ^ and g very large. In 
my instrument the distance of the micrometer thread to the 
systems of lines is =z 21,43 inches. If 7, in comparison 
with w, were not very large, the relative value of r and 7 
might be found somewhat different ; but if in the equation 
(III.) y is once set down J, and then two or three times as 
large as it really' was in my experiments, then the same value 

obtained in the eigh^ decimal place somewhat larger than when they are 
obtained from the experiment^ with finer systems of lines upon glass. This 
small difierenpe can only be looked for in the less accurate determination 
of the value of *, which I am inclined to think more accurate with the 
finer systems of lines. It is unnecessary to remind the reader that the 
precision in regard to the deternnination of the value of • has its limits to 
whatever extraordinary a height it may reach^ with the aid df those means 
which I use ; and I have hopes of extending them still further. 

• The equation^ (III.) and (IV.) are developed for the case when the 
incident rays may be considered as parallel with each other. Where the 
distance of the luminous point in comparison with « is not very large^ 

then in both equations • sin. ^ is to be placed instead of * ^ ^ ^ 

(COS. ^ 

where /8 is expressed by the equation fi = • In the latter ^ de- 
notes the distance of the luminous point from the system of lines 
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is constantly obtained for r. ♦ Therdbre, as the equation 
shows already clearly enough, the value of g* -— (« sin. «'(+'•)' 
disappears against 4 y*^ it may therefore be neglected ; and 
thence we obtain corrected : 

(+') _ V(.»-0-.8in..r±>>,)« 1 ^^ 
E . sin. <r -l^i'w. 

/\T \ (+ ») g. sin. (r+ vw 
(V.) cos r - =s =a- 

These equations represent the experiments with non-symme- 
tric spe<;tra stated in page 112 of last Number as accurately 
as the equation III. does. In both cases the sign + §^ves the 
position of the coloured rays on one side of the axis, and the 
sign -T- that of the opposite side in the various spectra. In the 
comparisons it must not be forgotten, that in the experiments 
the distances were measured from the axis ; but r expresses the 
distance from the plane of the system of lines. It is hardly ne- 
cessary to remark that in those special cases, when, for in- 
stance, the above equation is employed for the ray C, instead 
of w, (C (a) is to be put : thus also, when it is employed for 
the ray D, (D w) &c. 

In these cases I denote the magnitude r for the ray C with 
(C r), for the ray D with (D r), &c. The equation (V.) ac- 
cordingly in these cases is this : 

cos (C r) ^- ' = =— ^ — ' 



cos 



(D r) ^- ») ^i:il2:l±liM &c. 



When the rays fall vertically on the system of lines, sine s 
= 0, and the equation (V.) becomes : 

(4- .N + V« 

COS. r ~ ^ z=. 

g 

* I had also measured these angles with a telescope of foui: indies focus ; 
but> as was to be expected, conformably with the equation, I found no 
other diflbrences but those which may be attributed to an inferior telesco- 
pic power, and which are sometimes positive, and sometimes negative. 
If a curvature of the modified ray were to be observed where the distance 
of the luminous point is not large, then these experiments are subject 
to many difficulties, and demand a different and extremely perfect appa- 
ratus* 
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As ia this qtte» ipoa. r =: ,«ijL ^, w^thav^ tbe^^quf^tkia (lie) ^|q;e 
IIQ lafitNumber^wbioh Udirectiy d^riy^ froOrdb^-^xpeiim^f^^ 
whence those experiments c^gnfirm tlje lil^epry. In ^aikOtfierr^f^ 
dimn than air I denote the.exppnents of refmeUoi^fp^.inst^^H^/ 
for the ray C with (C w), for the#ay D with (D n), &c. That 

' (C «) 
for such a medium in the above equation, instead of (G«,)>gM* 

is to be put, instead of (D m) (Qt^' S(c. maybe^cspttd^cled frpm 

the experiments with light modified hf mutual innuenceih the 
rrfractive medium. * :* •: *:•.] 

When the second surface of the glass containing the system 
of lines'is coated with U bldck resinous varnish, whifch iH its 
refractive power nearly equals glftss, then no light can fob fe^ 
fleeted from this coated side^ and then only the etbhed sui-fkde 
reflects light. Then, if, from an 'apparently .very small 'aper-: 
ture in a shutter, light reflected [from the etched side falls oii 
the object-glass of the telescope, Exactly the same pberiott)e->- 
non appears as when the light under the same angte of in!cU-« 
nation passes through the system of lines, nOn ^ymmetrt^ * 
perfect spectra of the second class are seen. The intensity of 
these spectra is still so great that the distances of the Variotls 
fixed lines can be determined with great ac^urdcy. I have 
made an extensive series of experiments on the distances of these 
spectra produced by V^^c^iow under various aftgles of incii 
dence, of which I here omit the details. The equ&tibn (V.) 
Trepr€fsents the aggregate observations as satifafetorily as can 
be expected. In the developement of the general e^u^tibb 
for the phenomena produced by reflection after the principles 
of interference, the same term is obtained as for light passing 
through, namely, without correction, the equation (III.) Con^ 
sequently, the theory is also in this way confirmed by expe- 
rience. 

It is very remarkable that, under a certain angle of inci- 
dence, a portion of a spectrum produced by reflection conjiistS 
of entirely polarised light. This angle of incidence varies 
greatly for the difierent spectra, and even still very percepUr 
bly for the difierent colours of one and the same spectrum. 

* New Modification of Lights &c. page 69^ French translation^ p. 94. 
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With the* giMs syvtem of Uile§, where § = 0,00014CS thlE" ray 
(Er) C-Hi)^ is polarised, that is, the green part oi this first spckN 
tPum, when, ^=:4SP; (Er) (+n), or the green part in the se- 
^dUd spectrum on the same side of the axis is polarised, when 
(r= 40**. Lastly,, (Er) (— ^), of the green part of the first spec- 
tiflim lying on the other side of the axis, when tf = 69^. 

When (Er) (— i) is completely polarised the remaining co- 
lours of this spectrum ib*e but imperfectly so^ This is l^ss 
the clu^ in (Er) C+n), and if may be perceptibly altered while 
that colour still remains polarised. (Ef) (— x) ig under no 
angle of incidence so completely polarised^ as (Er) (+i>; With 
a system of lines, in which e is larger than in that just t&v 
mentioned, the angles of incidence must be totally differ^it, if 
the above-mentioned spectra are to remain polarised. * It is 
seen from the equation (V.) that, when s becomes <« • shi' ^ 4- 
?», cos. r C+») > I, therefore is impossible. With verticaUy 
received rays we must, have 6> vw, if r (») shall be still vi- 
siblC) that is, possible. If i < a>, no coUmred ray remains 
viMle^ however the light may fall, and it remiuns only the 
white light in the axis— ^namely cos, r(0) = sin, c* Were «»«,, 
there would be r (i)=s90. If therefore a system of lines is 
made, in which the distances of the intervals between .any 
two parallel lines is smaller than m, no spectrum can be pro^ 
duced by it in any case, but only a white i^y (the axis) be- 
comes visible. 

. It is not easy to imagine that the polish which art can pro? 
duce upon glass, &e. should be mathematically correct. If 

* It would be premature, fVoixi an inconsiderable number of obseryatioaB, 
to form conclusions respecting the laws of this j^enomenon, for it is only 
by a number of systems of lines^ in which • is greatly varied, that it can 
be deduced with any certainty. Since it is not necessary in these experi- 
ments that the fixed lines of the spectra should be well distinguished, 
systems of lines may be made, in which • shall be still considerably sn^dler, 
as in the finest glass system of lines that I have hitherto used. It is not 
improbable that the principles of, interference may perhaps yet lead to a 
theory of the polarisation of light. This is not the place, nor is the time 
aitiv«d for communicating my view of this subject. Fortunately there 
toe stiil experiments of another kind possible, whidi seem to have a re- 
ference to this object, but they are, like the greater part of all the experi- 
ments relative to this suli(ject, of a very delicate kind. 



thai pdlvli cottuftts of inequalitteg wfakln in re&renot ^ their 
diBtanoes fbom each othe^, are smaller than «, ilbey will be no 
disadTantage either to the light passing throogb, or to tliat 
which is reflected, nor can colours of any sort arise fyom 
thein. It would likewise be impossible^ by any means, to ren* 
der these inequalities visible. * If small inequalities had acted 
upon the light, for iustaooe, aococding to th» law of reiection, 
the rays would become in the highest d^rae irregularly dis* 
persedi because the curved diameters of these small inequaliues 
cannot be otherwise than very small, and the regular- reflec* 
tion would be impossUile. If a reflecting surface conusts of 
inequalities, the diirtanoes from each other, being. less than ot^ 
then, as I have already said, no spectrum is. posssible, and 
only the light in the axis can ifetum, i%x this ray tisO, in which 
case the equation (V.) at the same time also represents iheimv 
ijfr^kctwn^ namely cos..r (O) ^x sin <r. This law also lbll(»vs 
ih^m the interference, and it is unnecessary to asstune a re- 
flecting pow^, that is vertical to the reflecting surfaccrf- 
That more light is reflected with a larger angle of incidence 
than with a smaU^^ &Uows as plainly, and oorrea^nds with 
experience. Xt is remarkabk^ that, according to the uncor- 
r^ted equatic^ (HI*) ^t distaooeS) from the iieflecting surface 
whic^h in comparison with m are not great; that is, at very 
ssaall distamces the angle of reflection may differ perpeptiUy 
from the angle. of incidence. From a pixqwr examination of 
this jequatioBy it will, be easily seeai that at those distances 
where one still can observe accuratdiy the difierences.so small 
that no one will think of finding it by an experiment, and 
that thence the usual experiments for determining the law of 
reflection will prove nothing against its derivation from the 
theory ef interference. 

From all the experiments with the different systems of Jines^ 
it is dear that the distances of the spectra from the axis are 
larg^ in proportion to the smallness of die diisitance betineen 

r 

* From this we may conclude what it is possible to see through mi^ 
croscopes. A microscopic object, for instance^ the diameter of which = •, 
aAd consists of two parts, cannot foe recognized as consisting of more than 
two iMtfis. This shows tts the limits whidi are set te tisidn through mi* 
ddsoopes. 

t See Note A in page 260. 
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an J two intemuediate sjoacos,' namely < ; and that if tbe'spectia 
are to be bcxoogeneous these spaoes s must beperfisclly equal 
throughout the system of lines. If- these distances are un6-» 
quai, the larger s will produce smaller spectra, and, on the don* 
trary, the smaller s large qpectra, which, according to the de* 
gree of irregularity, will mingle with each other with great 
irregularity ; hetevc^eneous colours can be ho longer eeea ; and 
the light in the white room must be white, as is confirmed by 
experience. It is, however, interesting to know what pheno* 
mena would arise if the magnitudes of the intervals were re* 
gularly unequal, Xhat is, if the inequahty of the distances, 
whatever it may be, is re^larly repeated in equal parts. For 
this purpose I have etched parallel lines in various ways vegu-* 
larly unequal upon several plates of glass covered with gokl 
leaf. I can in this place only mention briefly some of the r^ 
suits of these expariments, which must be further prosecuted. 
The spectra, which are seen through this system of lines by 
means of a telescope, consist of homogeneous light, and their 
fixed line? are most clearly perceived, so that their distances 
* or divergences from the axis can be most accurately measured. 
If the distances between the centres of the intervals of regu« 
larly uneven systems/of lines are expressed by s', /' and so forth, 
and if one of the eq\ial parts which consist c^ unequal i V, is 
expressed by s' + s" 4. <"'.... -f s° then, according to the re- 
sults of the experiments with light incident vertically, the dis- 
tances of the various spectra from the axis will be represented 
by the following equation : . * 



sin a (') = 



vu 



g' + g" 4. g"' I- gn 



The spaces 6, however, in the division consisting of unequal 
parts, which is represented by the divisor of the equation, may 
succeed each other, even if some among them are equal, still the 
equation remains always the same, but only when this division 
cannot again be divided into smaller ones, in which the spaces 
i succeed each other exactly in the same order. This pheno- 
menon produced by irregularly unequal lines is remarkable 
on account of the proportional intensity of the various spectra, 
upon which, however, nothing general can be deduced [n this 
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j^e with suffident brevity,' and without diagrams. With 
some systems of lines of this kind several spectra or parts of 
them may be wholly wanting, or have so slight an intensity 
that they are not easily observed, whilst the succeeding ones 
again become very intense. This itfords the great advantage 
diat the fixed lines of these spectra may be observed; in 
systems of lines, consisting of equal spaces s C^^ii and F^u 
can be seen ; with a regularly unequal system of lines, how- 
ever, where every division consists of three shades s, different 
among themselves, and are as 525 : 93 : 42; C»i, D»i, £^», 
and F^^i are so distinctly seen that their distances from the 
axio, can be measured w^th certainty. For with such systems 
of lines the tenth and the eleventh spectra are idmost wholly 
wanting. With this system dT lines I mjnielf saw Exi^ir still 
so distinctly, that its distance from the axis could be measured. 
The proportioli of intensity of the different spectra dq)endd 
on the proportion of the spaces, as they follow each oth«r in 
one division. This in many cases is very complicated. * Si- 
milar regularly unequal systems of hnes are obtuned wh^i 
two different systems of lines, that is, two in each of which 
the spaces s are equal to each other, but in one larger thaa 
in the other, are .so placed with the etdied surfaces together 
that the lines shall run exactly parallel. 

It cannot be uninteresting to produce perfect spectra of 
the second class which form concentric circles^ and in which 
the fixed lines consequently appear circular. From what 
is already known, it may be easily inferred that sudb 'spec- 
tra must be produced when the system of lines consists 
of accurate circular concentric^ etched lines, in whibh the 
dktances of the spaces between any two linea are in a high 
degree equal. With a machine which does not allow of any 
doubt as to the requisite accuracy, I have executed such an 
etching of circular lines, that when it is placed before the object 
glass of the telescope the light entering through a circular 
aperture in the shutter, and falling perpendicularly upon it, 
it shows concentric spectra in the telescope, which exhibits the 
fixed lines.f Their distances from the axis are in the same 
propcnrtion as in the spectra, wblkh are produced through the 

• See Note B in page 262. f See Note C in page 262. 
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sy^stem of lines, eonfistiBg of 8tr«if^ht paraUei liiie% aad caa 
tberefore be expressed by the same equation. 

/ 

NOTES ON THE FEECEDING FAFEE BY THE AUTHOR. 

Note A9 see page 857.-— The same view might perhaps also 
be applied to the surface of every^tsid. If the smallest partides 
of which a fluid consists (the atoms) are not infinitely small, and 
if they have, however small they may be imagined, some magni* 
tude, the surface cannot be mathematically even^ and light can 
only be irregularly reflected.from that surface, according to the 
principles of interference. There is no occasion to assume, as ap* 
plies also to artificial surfaces, that there must be level surfaces 
again between these unevennesses. Nothing further is required 
than that the waves of light diverge from every single point» 
and they must, by their mutual influence, produce that which 
the equation expresses. This supposition will not be thought 
hazardous, if we consider that, for instance, from both the 
knife-like edges of a small aperture, the waves of light must 
in one sense diverge according to the interference, in order to 
produce spectra which may be seen through a single aperture^ 
and that the knifeJike edges, as experience teaches U9» need 
iiQt to he mathematically true. The colours alsd of thin la^ 
erSy (the Newtonian coloured rings) may, under the same sup-% 
position that the sur&ces consist of minute unevennesses, be 
deduced from the theory of interference. I have made anum-* 
b^ of nc^w experiments respecting these coloured rings, whidi, 
however^ are not suited to a communicatioa in this short re^ 
pott^ andmust be sti}l further prosecuted. It is not impiobaUe 
that the mi^ of polarisation of a refracting medium may 
pethaps give some clue concerning the magnitude of the smalL 
est .pqurtieles of this matter, as the experiments hare shown 
ti'lB ^Hoaller in the refracting media than in vacuo. Erom tliis 
the im> ^ n^action may be very simply deduced, . as ii has 
beien ^e naw already explained, ao6ording to the system of 
undttlfiliansi. since the pulses of the waves of light of a de^ 
(erminod sort must repeat themselves under all circumstances 
at .equal int^rvab iof time ; but. as these waves are smaller in 
a-refrading mediiuu, the light reqoises. in ajre&acting sub* 
stance, in the same proportion, more time for its propagation* 
According to every hypothesis in which the matter is repre- 
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sented eidier ds attrading or repdliog the Ugbt, it as diffic^H 
to explain why the aurfltce of a rdraoting medium attracts qm 
portion of the light, while it repells another proportion, and 
even the auxiliary hypothesis of fits of the particles of light 
to fai»litate refMction {or reflection) leaves yet many difficul- 
ties, when it is conndered that (»ie and the same refracting 
surface reflects more light in proportion as the angle of inci* 
dence of the received rays is greater, and that every refracting 
substance, when the angle o( incidence approaches to 90^* re- 
flects almost all the light falling upon it. 

That a level but otherwise rough surface, which irregular* 
ly disperses the light which falls vertically upon it, should, at 
great angles of incidence, reflect the rays regularly, is very 
simply explained by the interfhrence. The colours qf mo^ 
ther of pearl are of the same nature as those which are pro- 
duced by the reflection of light from the surface of a system 
of lines upon glass. Even if they were not by other means 
easily recognised as such, Dr Brewster^s discovery, that a 
good impression of mother of pearl i^ws the same oolours, 
and that, consequently, the cause lies in the surface, would 
prove it* I 

It consists also of partieles or layersi which in one dkeetiott 
are larg» than a;, and their magnitude may be very nearly 
derived from the angle under which the coli^urs of any sort 
are seen. 

Evoi those who do not ad<^ the system of undulations, 
will acknowledge, if they consider the :results of the experii- 
inents in themselves, that o^ is a real absolute magnitiida 
Whatever meaning may be attached to this magnitude, it mua/L 
foMow'in every case of that nature, that one-hidf of it, in 
reference to the e^ct, is opposed to the other half, eb that if 
an anterior half ccMnbines accurately with a posterior, half^ or 
mterseots it in this manner under a small angle, the eflect 
ceases, while it becomes doubled, if, for instance, two anterior, 
or else two posterior, halves combine in one sense. This, 
laid down as fundamental iomterference^ willvemain unshaJfien, 
because through it alone ihese extraordinary varied pheno- 
mena, which are so capable of accurate definition, can be aatis- 
fiactorily expkiasd^ 

It is very probable that in the i^uel expeniaatts wiA 
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n^ake ufs acquldnted with other pcc^rties dt u tfaaa those here 
niMaaed, and to which, among others, the. polarisatioa of light 
seems to point.^ 

Note B, see page ^9-— -From what is here stated, as well as 
from several of the remaining experiments, it must be obvious 
th^t many of these phenomena, at least in appearance, wre so very 
complicated that they cannot be conveniently mentioned with 
brevi^, and on that account I must omit many things that 
would be interesting. The field which offers itself for new in- 
quiries widens in proportion as we advance in these experi- 
ments. 

It is to be regretted that they can be but rarely repeated by 
any one, as they require extensive, and in some measure costly 
apparatus, and much time. The circumstance of these experi- 
ments requiring a very favourable state of the sky occasions n 
much greater loss of time than might be easily imagined. This 
I feel the more severely, as my. professional avocations leave 
me but a few fixed days in each month for these investigations. 

Note C, see page 259.— Those who are familiar with the 
relation of these phenomena will excuse me for adding an 
observation which may appear superfluous to them, but it 
has so often happened to me, that those to whom I have 
shown the appearances through a system of lines of any 
kind imagined that the system of lines itself was seen in 
the .telescope, (an opinion in which the circular etchings still 
more confirmed them|) that I think it necessary to say a 
word concerning this error. We have only to consider 
which is the way taken by the light coming from any ob- 
ject through the telescope, and what the cause of, seeing by 
means of a telescope is, to do away the notion that it is the 
object standing at the object glass which we observe through 
the telescope. Such a notion would not be much better than it 
would be to imagine, that, in looking through a telescope, we 
behold the object glass. Nothing is perceived, in looking 
through a telescope, of a finger placed on the object glass, and 
no more can be seen of the system of lines. The above is 
partly connected with what is n^ore fully detailed in the note, 
page lOft of last Number. 
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AmT. ^.'^RemarJcB on the Climate of Naples and its Vidnity ; 
wiA an Account of a Visit to the Hot Springs of La Pisc^ 
veUa^ Nero's Baths* By a Coerespoiqdent. 

From what I have heard and seen, I am inclined to believe 
that the climate of Italy, if extensively and accurately investi- 
gated, would do more towards giving an insight into the general 
meteorological principles of nature than perhaps most other 
countries. There appear to be more certain consequences pro- 
duced here by natural means than in Britain at least, and 
they are such as I have for some time thought the best founda^ 
tion for a general theory of the weather. I therefore think 
that it may not be altogether without advantage to state some 
hints on the climate of Naples, which I have either experienced 
or learned during a residence there in November and Decem- 
ber 1826. The following is an account I had of the weather 
of ttie present year : January and February particularly fine ; 
March stormy ; April and May cold and rainy ; June cold to 
the 15th, when quite suddenly great heats commenced. (The 
great heats in Scotland began almost at this time). The re- 
mainder of the season rather colder than the mean. The 
winds have a very uncommon influence at Naples. My obser- 
vations have strongly confirmed the following facts, which I 
obtained from another source : wind north, healthy and cool. 
It blows off^ the interior of the country, and is the best winter 
wind, prevailing, as I understand, in December and January. 
When the wind is east it is very strong anil in hurricanes ; it then 
blows from Vesuvius, the side of the bay next Sorrento, and the 
southern parts of Italy. Till it reaches the south or south-west 
point it is good ; but on coming into these quarters it blows in di- 
rect from the bay, and produces that scourge of Italy and many 
other southern climes, called the Sirocco. This extraordinary air 
has the most debilitating and unwholesome efiect on man, and 
of which the east wind and fogs affecting the neighbourhood 
of the Firth of Forth seem slightly to partake. A most power- 
ful sirocco occurred with a south wind, on the 26th of No- 
vember. The day was dull, damp, and showery, the sun ob- 
scured by clouds. At only ten in the morning the thermo- 
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meter was sixty-five, and, if I remember right, rose little 
during the day, wberea9 the general height at the same hour 
for some time before might be 57^ or 58^ At three in the 
afternoon the coolness produced by evaporation on the bulb 
of a thermometer freely moistened and exposed was only 2^% 
indicating for that period of the day a great degree of moisture 
in the atmosphere, which indeed was sufficiently evident The 
effect of this condition of the air on man is an indescribable 
state of relaxation of faculties, corporeal and mental, while you 
feel as if you could do nothing but recline on a sofa. I have 
frequently, and on this occasion particularly, endeavoured to 
throw off this sensation, by taking a smart walk in the open 
air ; but out of doors it was worse than within. Strolling list- 
lessly by the sea shore, I felt my whole body moist with per- 
spiration, while my mouth was parched with want of moisture. 
But what is most extraordinary, and will not easily be believed, 
or rather conceived, by those who have not felt it, a smart 
breeze was blowing off the water, yet I felt panting for breath, 
like Tantalus for the delicacies that surrounded him on every 
side. The wind was literally fu}i and insalubrious, like what we 
breathe in a crowded room. It was immediately after this, 
finding no refreshment in the air, that I ventured to the house, 
and made the experiment on evaporation mentioned above. 
There were showers during the day. 

On the evening of the SSd November there occurred the 
most tremendous storm of thunder, lightning, hail, and rain, 
I ever witnessed. The thunder was produced in a manner I be- 
lieve quite unknown in Northern climates, not in long continu- 
ous rollsof greater or less (Strength ; but after a faint introduction 
it burst with repeated explosions like ajeu-de-joie of large ar- 
tillery right over-headi with a most stunning noise, and ^n ef- 
fect the most imposing. The lightning, or as it might be called 
.the thunder-bolt, was not less striking ; the flashes were amaz- 
ingly vivid, and traversed the sky in bending and flexuous 
lines to a great extent, and likewise in all directions, horizontal, 
perpendicular, and oblique. From its quantity being so great 
and the night so dark, its dazzling effect was excessive, and 
the illumination of the landscape most astonishing. The even- 
ing advanced, the peals and flashes were more reiterated, so 
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that before the sound of one thunder clap was over, anolher 
had commenced, rolling round the horizon like cannon re- 
echoed by a long chain of hills, now falling, then strengthened 
by a new echo, and finally, as it seems dying away in distance, 
renewed by another explosion of redoubled fury. IXiring this, 
and especially succeeding it, the rain fell almost like a water- 
t spout, and the loWer part of the large street of Nfiples was 
rolling with turbulence like a swollen river. ,Befor^ eight a tre- 
mendous hail storm began ; and it is a fact, that in thirty-seven 
minutes about that hour nine-iefUhs (^ cm inch of rain and 
melted hail fell. Some time after the storm had ceased I measur- 
ed several of the hailstones, and observed one of them half aB 
inch, and several one-third of an inch in diameter. 

While speaking of meteorological subjects at Naples, I may 
note one or two remarks on La Piseravella and Nero^s Baths, 
or the Stufi di Tritoli, two very singular hot-springs in the 
vicinity of that city. The former is near Solfaterra, and ir 
the side of a limestone hill. It rises rafudly from the ground, 
discharging a great deal of gas, which gives it the appearance 
of ebullition. On the 7th December, by an excellent mer-- 
curial thermometer of Cary^s, the temperature of the exteriiH* 
air was 48^% the interior of the building by which the spring 
is enclosed 70^% and the hottest part of the water 11^|^. 
This fluid is impregnated with sulphur, alum, and vitriol ; the 
latter predominating so much that by the umple addition of 
galls, and by evapwation, I found that it formed very tolerable 
writing ink. In small quantity the water is clear, though the 
basin into'which it rises appears very muddy. The baths of 
Nero are far more worthy of notice, and I regret that I had 
not convenient c^portunity for making a second visit to perfect 
my observations. On the 11th December we entered extensive 
passages cut in the sciid rock out of the hill on the sea-shore, 
between Baiae and theLucrine Lake. Having partly undressed, 
to avoid the effects of perspiration and excessive moisture, we 
went along a passage in the rock three or four feet wide, and 
nearly straight and level for perhaps forty yards. At this point 
the roadturned sharply down to the right, and here the heat and 
the atmosphere prodigiously loaded with steam were almost in- 
supportable; but as we deseeded the steep inclined plane for 
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nearly the same distance, it became more tolerable ; and when we 
eame to die spring which was the source of all this high tempe- 
rature, I found that by keeping my head pretty near the ground, 
the disagreeable sensations were so moderated that I could 
have staid a considerable time without much inconvenience. 
I had in my hand a mercurial thermometer of Gary's, with which 
I found the temperature of the water, taking care to immerse 
the column of mercury, to be 183|° ; but from previous ex- 
periments with a standard instrument by the same maker, 
(mentioned above,) I found that at this point the height 
ought to be diminished one degree, giving the final tempera- 
ture 182^^. But it is proper to mention that the experiment 
was made near the edge of a pool into which the spring rises ; 
and it did not at the moment occur to me that the interior may 
possibly be hotter. However, this is the less probable, as the 
atmosphere above the water is so hot and vaporous as not to 
communicate much coolness to any part of the cistern. Our 
guide taking some of the water in a pail put in a few eggs, 
and immediately carried them to the outer air, where, in spite 
of this sudden and effectual cooling, they were found, after 
about four minutes immersion, to be very pleasantly boiled. 
The effects of the atmosphere of this place was less felt by 
several persons present than. tny self. I was amazed by the 
sudden effect on my body which it produced, and with the 
slight disagreeable sensations which I experienced. My hands 
felt exactly as if perspiring bjr an excessive heat, which yet 
the moisture prevented from being painful ; and I am gure in 
one minute's time their whole surface was not only bedewed, 
but streaming with moisture, which, of course, was a union of 
the condensation of vapour with the internal juices of the 
body. But what convinced me that more is attributable to per- 
spiration than some are willing to allow, is, that I felt those 
clothes next my skin adhere to it, as every one has observed, 
after very strong exercise, which could hardly arise from any 
condensation of exterior steam. In spite of the sudden en- 
trance into the chill of the open air, I experienced no. unplea- 
sant consequences whatever ; but, on the contrary, on re^m- 
barking, I felt a most delightful glow over the whole of my 
body. I mention this particularly, because several of the guides 
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books, &c. strenuously condemn the practice of going into the 
stove, from motives of mere curiosity. 

X 

RoM£, ^tk December 1826. 



Abt. XI.-^0/» the Domestic Economy tf the Romcms in 
the Fourth Century. * By M. Moeeau de Jonijes, Mem- 
ber of the Institute. 

* • 

As the historians of antiquity have chiefly transmitted to us 
the military history of the Romans, the greatest erudition 
will scarcely enable us to collect any certain information re- 
specting the civil life and the domestic economy of that cele- 
brated people, to whom we owe the origin of our insj;itutions, 
of our laws, and of ovu: social order. A recent discovery has 
added to our information the most extensive series of statisti- 
cal data, which make known from an official act, and by nu-^ 
n^erical figures, the state of the Roman empire 1500 years 
ago ; the price of agricultural and ordinary labour ; the rela- 
tive value of money; the abundance or scarcity of certain 
natural productions ; the use, more or less common, of parti- 
cular sorts of food ; the multiplication of cattle and of flocks ; 
the progress of horticulture ; the abundance of vineyards of 
various qualities ; the common use of singular meats, dishes^ 
which we think betrays a, corruption of taste ; in short the 
relation of the value existing between the productions of agri- 
culture and those of industry, from whence we obtain a proof 
of the degree of prosperity which both had reached at this re- 
mote period. 

This precious archaeological monument is an edict of Dio- 
cletian, published in the year 303 of our era^ and fixing the 
price of labour and of food in the Roman empire. .The first 
part of this edict was found by Mr William Banks, written 
upon a table of stone, which he discovered at Stratonice, now 

* The very interesting Memoir^ of which this notice is an abstract^ was 
read to the Academy of Sciences on the 3d April 1827. It is entitied^ 
Aperqus Statistiques tur la vit civile ei Veeonomit Domesiigue des RO' 
mains dans le 4me M>c/e.-— See Ia Globe, Avril 7, 1SS7. 
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called Eskihissar, in Asia Minor. The seeond part, which 
in the possession of a traveller lately returned from the 
vant, has been brought from Rome to London by M. de Ves- 
Govali, and Colonel Leake intends to publish a literal transla- 
tion of it. This agreement of so many persons of respectable 
character, and known talents, excludes all doubts respecting^ 
the authenticity of the monument. 

Although it was known from Aurelius Victor that Diocle- 
tian had made in the year SOS and 309 several laws in order 
to provide abundance of provisions in Italy, and particularly 
at Rome, they did not know that he had by an edict fixed a 
maximum price of labour and of provisions. 

Nevertheless, there were many examples which showed that 
his predecessors and himself had believed it to be their duty 
to fix the price of things upon their own authority. M. Mo- 
reau de Jonnes quotes on this subject a great number of facts 
mentioned by historians, and which tend to show what \^rong 
notions the most enlightened of the Csesars entertained respect- 
ing the right of property, the liberty of commerce, and the 
prosperity of agriculture. 

The imperial edict of Diocletian is composed of more than 
twenty-four articles. It is quite distinct from that delivered 
the preceding year for taxing the price of corn in the eastern 
provinces, and it contained no law up6n the value of corn. 
It fixed for all the articles which it enumerated a maximum, 
which was the price in times of scarcity. For all the esta- 
blished prices it makes use of the Roman Denarii ; and it 
applies them to the sea^rius for liquids, and to the Ro0an 
pound for the things sold by weight. 

Before the Augustan age, the denarius was equal to eighteen 
sous of our money; but it diminished gradually in value, 
and under Diocletian its valii^ was not above nine sous of 
French money, and 46 centimes. The Roman pound was 
equivalent to twelve ounces, and the se/vtarius, which was the 
sixth part of a conge, came near to the old Paris chopiit, or 
half a litre. 

Proceeding on these data, M. Moreau de Jonnes has form- 
ed a table, showing 1. the maximum in Roman measures, the 
same as the established imperial edict ; and S. the mean price 
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of objects j^fn^d from half the maximum, and reduced into 
French measures. 

He has been led to adopt half of the maaimum for the 
mean price j by the consideration that it has always been agreed 
upon that a state of sicarcity begins when the price of provi- 
sions rises to double the value which they bear in ordinary 
times* 

In our own times, fcHr example, foreign corn is allowed to 
be imported by the com laws of France and England, whilst 
in the former of these countries, the hectolitre of com is worth 
twenty^^six francs, instead of twelye or thirteen, and whilst in 
the British islands the quarter of corn rises to eighty shillings, 
instead of forty or fifty. 

In 1798, on account of the price of provisions being already 
double, the convention chose, like Diocletian, to fix their va- 
lue at this limit, and to hinder it from going beyond it. 

If, in spite of these analogies, it should be thought proper 
to establish another ratio between the maxima and the ordi- 
nary price of labour and of provisions, this table will never- 
theless'be a faithful expression oi the price of articles of that 
period ; for as the imperial edict settled not only the prices of 
eatables, but also of labour, their reciprocal relation will aL 
wAys be the same, whether they raise or lower their nominal 
value, and the intrinsic value of commodities will be known 
by comparison with the value of labour, which is the most ex- 
act, and the most certain expression of it. 

The following is the table drawn up by M. Moreau de 
Jonnes. The slightest inspection of it will enable us to appro- 
ciate the importance of this archaeological discovery, for no 
monument of antiquity has furnished so long a series of nu- 
merical terms, of statistical data, and positive testimony of 
the civil life and domestic economy of the Greeks and Bo- 
mans. 

Mbcthwi in Mean Prke 

I..«-Fr1CK of Labour. K«man Mo- jw EngUik 

ney. Money. • 

L. s. d. 

To a day labourer, - - US Denarii. 4 6 

Do. for interior works, - 60 9 4 

To a mason, - - 50 9 4 
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Maximum in Ro- 
man Money. 

50 Den. 



To a maker of mortar, 

To a marble-cutter, or maker of 

mosaic work, ^ * - - 60 

To a tailor for making clothes, 50 

Do. for sewing only, - 6 

For making shoes for the Patricians, 

(calceif) - - - 160 

Do. shoes for workmen, (coMgoe^) ISO 
for the military, 100 

for the senators, 100 

for the women, 60 

Military sandals, (camr- 
pagi,) . 76 

To a barber for each man, 2 

To a veterinary surgeon, (muto-me" 
dieuSj) for shearing the animals, 
and trimming their feet, 6 

Do. for currycombing and cleaning 

them, - * - 20 

For one month^s lessons in archi- 
tecture, . - 100 
To an advocate for a petition to 

the tribunal. 
For the heping a cause. 



II.-«*Paios of Winss. 

Piceoe, Tiburtine, Sabine, Ami- 

nean, Surentine, Setinian, and 



250 
1000 

Maximum of 
the Sextariui. 



Falernian wines, 
Old wines of the first quality, 

Do. of second quality. 
Country wine, 
Beer, (camumy) 
Beer of Egypt, (ZyihtMh^) 
Spiced wine of Asia, (carcenium 
. Mcgonwm^) * 80 



80 Den. 

24 

16 

8 

4 

2 



. Mean Price in 
English Money. 

L. 8. d. 

9 4 

11 4 
9^ 4 
11^ 



1 8 
1 2 
18 
18 
11 



1 
8 
8 
8 
4 



14 0| 
4} 



1 u 

S 9 

18 8 

2 6 9 
9 7 6 

Mean price of the 

English Pint, 
WineMenun. 



X. 










5 4 
4 S| 
3 10 
1 5 



4 





2# 



6 4 
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Maximum of Mean Price of the 
the Sextarius. English Pint, 

Wine Measure. 

L. 9, d. 

Barley wine of Attica, - 24 Den. 4 2f 

Deccx;tion of different raisins, ('dtfcoc^uni, J 16 2 10 

___ _ Maximum of th6 Mean price of die 

' ill.— rniCE OF Meat. Roman Pound. French Pound. 

I 

L. 8. d. 

Flesh of oxen, . - 8 Den. 2 

Do. of mutton or of goat, - 8 2 

Do. of lamb, or of kid, - 12 3 

Do. of pork, . - 12 8 

The best lard, - . 16 4 
The best ham from Westphalia, from 

Cerdagne, or from the country of the 

Marses, - - - 20 5 

Fat fresh pork, - 12 3 

Belly and tripe, - 16 4 
Pig^s liver (jUabwm) enlarged by being 

fattened upon figs, - 16 4 

Fig's feet, each, ... 4 009 
Fresh pork sausages, (isiciuin) weighing 

one ounce, • - 2 4^ 

Do. of fresh beef, (mcia) - 16 2 9| 

Pork sausages and seasoned, (lacaniccte) 16 4 

Do. of smoked beef, - 10 2 9| 

Maximum of each Mean Price ot each 
J V. Poultry and Game, in Roman Money, in £ngli>h Money. 

L. 6. d. 

One fat male peacock, - 250 Den. 2 6 9 

One fat female peacock, * 200 1 17 9 

One male wild peacock, - 125 18 4} 

One female wild peacock, - 100 18 8 

One fat goose, - - 200 2 6 9. 

Do. not fat, - - 100 18 8 

One hen, - . 60 11 4 

One duck, . - '40 7 4 

One partridge, - - 80 6 8 

One hare - ^ 160 18 1 

One rabbit, - - 40 7 4 
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Maximum- of each 3fean Price of each 
y. r ISH. in Roman Money, in English Money. 

L. 8. d. 

Sea fish, first quality, - . 34 Den. 4 6 

Do. second quality, - 16 3 

River fish, first quality, - 12 2 3 

Do. second quality, - 8 16 

Salt fish, - - 6 1 IJ 

Oysters per hundred, • 100 18 8 

VI. CuLiNABY Vegetables, 

Lettuces, the best, five together, 4 9 

Do. second quality, ten together, 4 9 

Common cabbages, the best, single, 4 9 

Cauliflower, the best, five together, 4 9 

Do. second quality, ten together, 4 9 

Beet root, the best, five together, 4 9 

Do. second quality, ten together, 4 9- 

Hadishes, the largest, - 4 9 

Maidmum of tlie Mean Price 
Sextarius in Ro- of in English 
VII. OthEB PbOVISIOMS. «"» Money. Money.. 

L. a. cL , 

Honey, the best, - 40 Den. 15 

]>o. second quality, 20 7 6 

Oil, the best quality, - 40 16 

Oil, the second quality, - 24 9 1 

Vinegar, - - 6 2 3 

A stimulant to excite the appetite, 

made of the essence of fish, (li- 

quamen) < - 6 S 3 

Dlried cheese, the Boman pound, 12 3 4 Fr. lb. 

We are much surprised at the very high prices in this table. 
Labour and provisions cost ten and twenty times (is much as 
with us. But when we come to compare the price of provi- 
sions ^with the price of labour the deamess of all the neces- 
saries of life appears still more excessive. M. Moreau de 
Jonnes makes this comparison. He brings together from the 
edicts of Ditocletian a great many facts given by historians^ 
and he shows, that, if the abundance of the precious metals 
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has any influeiice on raising the prices, the want of labour, 
industry, and of produce, must cause it also. 

These considerations point out in the strongest manner the 
poverty of this royal people, of whom two-thirds, if not three- 
fourths, were reduced to live on fish and cheese, and drink 
piquette, when the expence of the table of Vitellius amounted, 
in a single year, to 175* millions of francs. 



Abt. XII.—- Jccot^n^ of the Periodical Comet of 1819 that 
revolves within, the orbit of Jupiter with a period of 3^ 
years. * 

Till lately there had been but one comet whose return to its 
perihelion has been observed, and whose periodical time is 
known. This is the comet of 1682, which occupies about 
seventy-six years in performing its whole revolution. Halley 
discovered it to be the same with one which had already been 
observed, at two other epochs, in 1531 and 1607, and he pre- 
dicted its return in 1758 or 1759- At this latter epoch, and 
before the comet had become visible, Clairaut calculated the 
instant of its passing its perihelion, having regard to the dis- 
turbances in its elliptical motion. The result of that immense 
labour differs only a few days, as is well known, from the time 
of the observed passage, which took place on the 12th of 
M^rcfa 1759. This remarkable phenomenon of the re-ap- 
pearance of a comet ^t it& perihelion, after one ot more revo- 
lutions, has also occurred in our time with respect to the co- 
met discovered in 1818 by M. Pons, who at that time ob- 
served it at Mars^Ues. The comparison of its parabolic ele- 
ments with those of a comet observed in 1805 leads to the sus- 
picion that die two bodies are the same. The remark was 
made at the Bureau des Longitudes, by M. Arago, when the 
discovery of the new comet was Uiere announced ; it was also 
made in Germany by M. Olbers, who thought, moreover, that 
this comet must be the same with that which had been observ- 

■ This Article is composed of part of the Report of MM, Laplace^i Le- 
geiidre^ and Poisson^ upon M. Datnoiseaa's Memoir on this txnnet^ and 
part of the Memoir itaelf. ^ 
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ed in 179S and 1786. According to this conjecture its time 
of revolution can be only a very short period, and it is indis- 
pensably necessary to have regard to the ellipticity of its orbit 
in the calculation of its elements ; this is done by M. Encke, 
astronomer at Gotha. The elliptic elements which he deter- 
mined, either from the observations of 1805, or those of 1818, 
diffec from each other still less than the parabolic elements, 
and there is no longer any doubt that they belong to the same 
body, the periodic time being nearly three years and a half. 
It has performed since its first appearance in 1805 four en- 
tire revolutions, and returned to its periheUon at the com- 
mencement of 1819. If we regard only the shortness of its 
successive revolutions this body might be considered a planet ; 
but it has continued to be classed among comets on account 
of the appearance it presents, and its not being visible to us in 
all parts of its orbit. To facilitate the observation of its re- 
turn in 1832, M. Encke proposed to calculate an ephemeris 
relative to that epoch ; but as the comet was for a great part 
of this new revolution at a very small distance from Jupiter, 
he was obliged to calculate the perturbations produced by the 
disturbing force of that planet, and he found, in fact, that, m 
consequence of this principal action, the time of anomalistic 
revolution, the mean duration of which had been about 1204 
days, from 1806 to 1819, would be augmented by about nine 
days in the following revolution. He announced that in 1822 
the comet, in consequence of its declination, would not be vi- 
sible in Europe, and that; in order to observe it, it would be 
necessary to go into the southern hemisphere. The event has 
completely verified this prediction. The comet returned to 
its perihelion in the latter part of May 1822. The elliptic 
elements deduced from this re-appearance agree in the most 
satisfactory manner with those calculated by M. Encke before 
the appearance of the comet, according to former observations, 
making allowances for irregularities produced by disturbing 
forces. Although this important calculation of M. Encke was 
well known, the academy which awarded to him, three years 
ago, the astronomical prize, founded by La Lande, we have 
thought it proper to mention the principal results before we 
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make known what M. Damoiseau has added in the memoir 
we have submitted to your examination. 

The first part of this memoir was presented to the acade- 
my, the 16th of February last, and the second part the 26th 
of April. In the first part, M. Damoiseau^ speaking of the 
elliptic elements calculated by M. Encke for the epoch of 
1819, determines the perturbations which they have under- 
gone from that epoch to 1822. The elements which he has 
deduced for this last epoch differ but little from those of M. 
Encke, which we have already cited ; and it could not be 
otherwise, because, having both adopted the same data, the 
difference in their results must be owing to the difference 
in the methods they pursued. The duration of the anoma- 
listic revolution of 1819 and 1822 being nevertheless known 
by observation, M. Damoiseau has made use of it in order to 
rectify the daily motion of 1819, of which he had already 
availed himself. He decided at the same time the mean daily 
motion of 1822, which was necessary to enable him to calcu- 
late the perturbations of the comet, from its first appearance 
to its next return to its perihelion. In this tiew calculation, 
M. Damoiseau makes use of the elements of 1822, deduced 
from the observations at Paramatta. The perturbations of 
this revolution are much less considerable than those that hap- 
pened before, and the duration between two consecutive pas- 
sages through its perihelion will be about 1212 days like the 
preceding. M. Damoiseau fixes the next return of the comet 
to its perihelion on September 17, 1825, He gives for that 
epoch its elliptic elements, and he assigns the places which it 
will occupy in the heavens during the time of its appearance ; 
but thinking that it will then be too near the sun to admit of 
observations being taken; he has proposed to calculate the 
epoch of its following return, and its ephemeris for that epoch. 
These calculations are the subject of M. Damoiseau^s second 
memoir. The second return to the perihelion which he has 
determined will take place January 10> 1829 ; and the author 
announces that the comet, according tp his ephemeris, will be 
visible in every part of Europe. The time between this pas- 
sage through the perihelion and that of 1825 will be very 
nearly 1211 days, or only one day less than the period of the 
preceding revolution. 



876 Notice qfthe Periodical Comet «f 1819- 

The second part of the memoir of which we have been 
speakipg contains also the calculation of the perturbationa of 
the comet from its appearance in 1805 to its return in 1819. 
ThUs the entire interval of twentj-four years, which the au* 
thor has embraced in his calculations, comprehends three ob- 
served passages through the perihelion, and the two nearest 
returns to that point. The comparison of the three observed 
passages furnishes, for the epoch of each one of them, three 
values of mean daily motion, which differ but little from eadi 
other. The author has concluded for the last appearance upoa 
the mean of these three values, by uniting with this the other 
elliptic elements calculated according to the observations at 
Paramatta. He has formed a table which may be regarded as 
containing the definitive results of all his labours, and in which 
he has collected the elliptic elements answering to five pas* 
sages through the perihelion, comprehended in the twenty^* 
four years which he had been considering. If we compare 
these elements, relative to the years 1805 and 1819, with 
those which are iderived from actual observation made at those 
epochs, it will be seen that they agree in such a manner, that 
the greatest deviations are but one minute in the longitude of 
the perihelion, five in that of the node, and two in the indi* 
nation of the orbit ; but this comparison is not the best means 
of ascertaining the degree of exactness in the results obtained 
by M. Damoiseau. To judge of it properly, it will be neces- 
sary that the author should calculate according to the ele- 
ments, the places of the comet in these two epochs, in order to 
compare them with the places which have been directly observed. 
M! Damoiseau has followed, in the calculation of the per- 
turbations, the known method which consists in dividing the ei^ 
tire curve described by the comet, into portions, for each one 
c^ which we determine the effect produced by the disturbing 
forces of the planets. In the first part of his memoir these 
portions answer to angles of 10® of eccentric anomaly. In the 
second part he has preferred to take intervals of time nearly 
equal to each other, and each about thirty days; but in both 
cases he is confident that he can, without any sensible error, 
observe in each portion oi the orbit the variations of the mean 
motion as proportional to the square of the time, and those of 
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the other dements as proportional to its first power. How- 
ever, we should observe that, if it were necessary to have re- 
gard to higher powers of this variable quantity, that the for- 
mulas Vhich the author has ^ven for this purpose in the be- 
ginning of his memoir would not be exact, and that it would 
be necessary to recur to the ordinary formulas of quadratures. 
Although the interval of time comprehended between the ap- 
pearance of 1805 and that of 1819 comprises four revolu- 
tions of the comet, M. Damoiseau, in calculating the distur- 
bances which have taken place in the course of that period, 
has always retained the same values of the primitive elements. 
It would nevertheless have been proper to change them, at 
least every revolution, taking into consideration each time the 
preceding disturbances. This is a point which it will be suffi- 
cient merely for us to mention to the author, if he proposes to 
review and complete his work. 

In the period of twenty-four years which the author has ob- 
served he has constantly computed the action of Jupiter, and 
the action of the Earth and Venus only in that part of the 
period in which the comet is so near that this action is per- 
ceptible* As to the other planets, he has thought he might 
neglect their action, which he has regarded as imperceptible 
on account of their distance, or the smallness of their size. 
He thought, moreover, that he had no occasion to extend his 
calculations to the epochs of 1795 and 1786, in which the 
same comet had been observed, because he considered those 
observations not very exact, or not sufficient to determine the 
elements of the orbit. M. Encke, on the contrary, was desir- 
ous to represent these eariy observations ; but he discovered 
that in the observed right ascensions and declinations, it would 
be necessary to suppose errors, the mean of which would 
amount to twenty-four minutes, and this he judged to be in- 
admissible. To explain thesie differences between the results 
of calculation and observation, M. Encke thought that it 
would be necessarv to recur to the resistence of ether ; and he 
has announced in a late number of M.>de Zach^s Astronomi- 
cal Correq^ndence, that by Itaking into account this tangen- 
tial force, And making a suitable supposition in relation to its 
intensity, these great differences might be made to disappear. 
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or at least be so far reduced, as to be attributable to errors in 
the observations. There is no doubt, that, if the celestial 
bodies moved in a resisting medium, the effect of that resist^ 
ance would be more sensible in the motion of comets than in 
that of the planets, as at the surface of the earth we perceive 
that the resistance or the air has most effect upon the motion 
of those bodies having weight, whose density is least ; and it 
actually is known that the density of comets is incomparably 
less than that of the planets ; but if the comet, which has 
been the subject of consideration, is destined to exhibit to us 
in the heavens the effects of a force, of the necessity of which 
no other phenomenon has ever yet made us sensible, it must 
require a great number of revolutions of that .body to esta- 
blish, with any probability so delicate a point in astronomical 
science. 

The calculations to which M. Damoiseau has devoted him- 
self, with a zeal worthy of all conunendation, have already 
given, with a great degree of exactness, the motion of the comet 

of 1819. 

The following are^ the general results which he has obtained. 



Passage to Peri- 
helion. 



1805 Nov. 
1819 Jan. 
1822 May 
1826 Sept. 
1829 Jan. 



0060 



22, 

27,752 
24,494 
17,084 
10,867 



Eccen- 
tric. 



,8464567 
0,8484517 
0,8445479 
0,8449784 
0,8446862 



Longi- 
tude of 
Perihe- 
lion. 



156°43' 0'^ 

156 59 1 

157 11 29 
157 14 30 
167 18 35 



Longitude 
of Node. 



334n8'29'- 
334 27 36 
334 19 32 
334 22 8 
334 24 15 



Inclina- 
tion of 
Orhit. 



Mean daily 
Motion. 



13''35'44" 1073"4877 2,218912 
13 3833 1076 77912,214388 
13 22 26 1069 41582,224542 
|13 23 29 1070 0866 2,223611 
1 13 22 .S4 11069 54622,2243601 



Semi-ma- 
jor axis. 



In order to facilitate the discovery of the comet in 18^, 
when it will be visible throughout all Europe, M. Damoiseau 
has computed the following ephemeris. 



- 


Right 
Ascen- 
sion. 


North- 
em De- 
clina- 
tion. 


Distance of 

the Comet 

from the 

Earth. 


Distance of 
the Comet 
from the 
Sun. 


Intensi- 
ty of 
Light. 


1828. Aug. 28,159 

Sept. 7,175 

17,161 

27,183 

Oct. 7,191 

17,162 

27,157 

Nov. 6,173 

16,171 


26°35' 

25 47 

23 30 

19 24 

12 57 

3 52 

352 33 

340 23 

329 1 


23°17' 
24 58 

26 29 

27 50 

28 43 
28 36 
26 51 
23 13 
18 13 


1,487 
1,276 
1,089 
0,920 
0,774 
0,658 
0,574 
0,521 
'^ 0,494 


9,175 
2,073 
1,967 
1,855 
1,737 
1,614 
1,483 
1,345 
1,198 


0,096 
0,143 
0,218 
0,344 
0,552 
0,886 
1,380 
2,033 
2,851 
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Art. XIII. — Observations on Gdvems containing Bones, 
with a/n account of the Grotto of OiseUes^ near Besanfon,* 
By Baeon Cuviek. 

The existence of caverns containing bones constitutes one of 
those natural phenomena which are the most curious and in- 
teresting in science. 

The cavern of Oiselles is of the same description as many of 
those which are found in the mountains of Hungary, Ger- 
many, some parts of France and England, and all of which 
contain more or less immense quantities of the bones of ter- 
restrial animals, the greater part of which are foreign to our 
climate. 

Since the middle ages the caverns of Harsh have been al- 
ways celebrated both on account of their magnitude, and for 
the great quantities of bones found in them. 

These bones are sold to the druggists by the name of uni- 
carnjbssils, and they make use of them in medicine under 
the name of powder of' fossil unicorn. 

The caverns in the mountains of Crapack in Hungary were 
described in the seventeenth century. Towards the middle of 
the eighteenth century, those of Friehleherg in Franconia be- 
came objects of inquiry amongst several learned men, who 
have described the bones with some accuracy. At the begin- 
ning of the present century the caverns of Westphalia became 
known, and still more recently many have been discovered 
and described in Carniola. Within the last few years seve- 
ral have been found in England and Wales, and which hav- 
ing been examined with more care than any of the others, they 
have furnished an astonishing quantity of bones of different spe- 
cies. Professor Buckland, who has studied the English caverns 
and the remains of the animals they contain with the most parti- 
cular attention, wished to give an account of this great pheno* 
menainall its generalities. Forthispurpose he travelled through 
different parts of Germany and inspected all the grottos, 

* This interesting paper^ translated from Le Globe, was read at the 
Academy of Sciences ou the 16th July 1887. It is the report of a com* 
mission^ composed of MM. Brongniart, Beudant^and Cuvier on thel>ones 
collected in the grotto of Oiselles^ and sent to the Academy by the pre- 
fect of the department of Doubs.— Ed. 
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drew plans and outlines of them, and published upon the 
subject a work full of interest, which he has called Reltquiw 
Diluviancs. ' 

It is to this profound geologist we are indebted for the dis- 
covery of the bones in the cavern of OiselUs. It was indeed 
natural to suppose that the Jura woald contain the remains of 
these animals, as it is a continuation of the Alps of Suabia, 
and the cavernous mountains of Franconia, and contains itself 
many of these excavations, and is also as celebrated for its 
stalactites as any of the mountains of Germany. They had 
already collected in a cleft of a rock at FouverUy in the de- 
partment of the upper Saone, the bones of several of the ani- 
mals found in the English caverns ; but nobody having con- 
tinued to follow up this discovery, all this was a matter of con- 
jecture. ' 

Mr Buckland, while visiting the cavern of (HseUes, which had 
long been an object of curiosity, both on account of its mag- 
nitude, and of the brilliant stalactites with which it is adorned, 
observed that it had all the appearances of the caverns of 
bones in Franconia. He even thought he observed a part 
where the bones were very near the surface, and, upon trying 
it with the hammer, he had the pleasure to find his conjecture 
verified. 

The prefect of Doubs took all the interest in this natural 
curiosity which it justly deserved, and the examination which 
he ordered, and which was conducted with the greatest zeal 
by Mr GSvrUy keeper of the cabinet of Besaufon, has proved 
that this cavern contains a quantity of bones as surprising as 
any of those of Franconia. 

A certain quantity of these fossils was sent to the Museum 
at Paris, and it was easy to determine to what species they be- 
longed. ** That which has surprised us,'' 9ays M, Cuvier, "is 
not that they belong to the great bear with the protuberant 
forehead (front bombe) which naturalists particularly call the » 
bear of the cave (Urstis spelceus) because they have never 
found their remains anywhere but in similar grottos to that 
of CHseUesy but that they should all belong to that species.'* 

M. Cuvier presented some of the specimens to the academy. 
They consisted of two heads quite entire, one humerus, a 
part of the scapula, a cubitus, a radius, a pelvis oiearly en- 
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tire, a femur, a tibia, an astragalus, one os calcis, several hemes 
of the carpus and of the tarsus, the bones of the metatarsi and 
of the phalanges. All these bones evidently bekmged to the 
genus Ursus. With respect to determining the particular spe« 
cies, it was not difficult, because they possessed an entire skull of 
the Ursus spekeus taken from the cavern of Westphalia^ and 
which M. Cuvier exhibited also to the academy. This skull 
differed only from those of Oisdies by being rather larger. 

This grotto presents the very remarkable exception that no 
remains were found along with the bones of tygers, hyenas, 
nor any of those herbivorous animals contemporary with these 
ancient races, whose usual presence in these sort of caverns has 
been attributed to the voracity of the hyenas, who had drag- 
ged them there for the purpose of devouring them. 

Without entering into any discussion respecting the forma- 
tion of these caverns, or of the manner in which they account 
for the presence of the bones found there, M« Cuvier is <^ 
opinion that the bones belonged to animals who lived there and 
died peaceably. 

The undisturbed state of the remain^s prevents the supposi^ 
tion, that they have been brought there by any currents of 
water, or by any other means. These remains must have been 
accumulated for a long time, and at last were buried in the 
mud which has been thrown there by some great inundation, 
Tt is impossible to doubt this, when we see Xhtt the bones have 
preserved all their sharp and delicate points, and if some few 
of them are otherwise, it is those which have been broken by 
the teeth of similar animals, or injured by the tools of the 
workmen. The thin ^t bones are almost always broken m 
these caveins ; but this is owing to their being so fragile that 
the weight only of the animals walking or lying upon them 
would be sufficient to break them. 

It seems very certain that at some time or other the water 
has penetrated into the cavern of Oiselles, and carried there 
some fossil bones, which are found mixed and buried along 
with some rounded flints; but this peculiarity is only to be 
seen at the entrance. Gradually as you advance the bones are 
in better preservation ; and at 400 yards from the opening they 
are found in a sUte perfectly undisturbed. Those which were 
sent to Paris were collected at this distance. They have not 
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extended their researches beyond this ; but it is to be hoped, 
for the interest of science, that they will not stop there. The 
oavem is 700 yards deep ; we may then expect from the in- 
terior works an additional mine of geological riches. 

The report concludes by stating, that it will be proper for 
the Academy to request the prefect of the Doubs, and the Mini- 
Iter of the Interior, to have the goodness to give the necessary 
orders to continue the excavations, and thatthe Academy should 
itself propose to defray part of the expence. 



"Aet. X lY, -^Notesregardinga Cavern containing Fossil Bones^ 
situated on the property of M. Gautier, in the Commune of 

[ Lunel-VieL* By Dr Alphonso Menaad. Communi- 
cated in a Letter from Mr Exshaw of Bourdeaux to John 
RoBisoN, Esq. F. R. S. Ed. 

NsAR the west end of the village of LuneUViel there is 
a quarry of building stones, the working of which has been 
given up about thirty years, immediately above on the rising 
grounds which produce the Lunel wine. The villa of M. 
Gautier is situated on the verge of the quarry, and a part of 
his garden is laid out in the hollow made by the excavations. 
There are two principal cavities in the face of the rofck. The 
greatest extends about 130 or 140 metres. It is naturally 
Ibrmed in calcareous masses of shells, coarse and friable, mixed 
with globular fragments, scattered in abundant beds towards 
the outer surface, and enveloped in a cement of the same 
ndture. 

The 6oor of the cavern is encun^red by large blocks, 
which have long since fallen from the roof. The soil is formed 
by the deposition of an argillo-siliceous matter, spread in distinct 
layers from one to several inches thick. This ^iment, the pro^ 
duce of repeated alluvion, is evidently of posterior formation 
to the surrounding limestone. It lies above the primitive soil, 
which is' again found at a depth of 10 or 15 feet, and which 
is a gravelly sand, containing shark^s teeth, and remains of sea 
and river shells. It is in the bed above the last mentioned 
stratum that we find, in a confused and disorderly manner, a 

* Numeroui specimens of the bones accompanied this commanication. 
They aie now in the posBession of Thomas Allan, Esq. F. R. S. £. 
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considerable quantity of fossil bones, which have belonged to 
animals conltemporary with the last great catastrophe which 
has overturned the globe. All of them may be ranked with 
existing species, mostly of Europe, and many of the province 
itself. 

The opening into the cave is the only one which gives access 
to its interior. Is about 20 feet below the upper vegetable soil. 

In 1824 the opening was very confined^ and gave access' 
only to a small square space hollowed out of the bed containing 
the fossils. It is not probable that the animals whose remains we 
are about to describe could ever have taken this way to get to 
the interior. M. Gautier has caused this opening to be widen- 
ed and cleared. 

In 1825 the process of digging for bones caused some fall- 
ing in of stuff, in consequence of which access was obtained to 
the cavern. It is now reached by means of a stair of twenty 
steps, formed of calcareous blocks. 

When first dislcovered, the ground was found slightly moist, 
uneven, and furrowed near the sides to unequal depths. Re- 
maind of the skeleton of a domestic dog rested on a block of 
stone ; near it lay a fragment of a leather collar and an iron 
ring. Here and there also were bones of animals of the order 
Rodentia (gnawers), which had died at different periods, and 
several remains of the bony frame of carnivorous mammalia 
evidently fossil. A small portion of them was covered with 
irregular crystallizations, which rendered them slightly ad- 
herent to the ground. All these objects have been destroyed 
and scattered; 

There was no indication of the cave having been entered 
by man previous to this period, or of the blocks of stone or 
the bones having been accumulated by human agency. 

The cave extends from N. W. to S. with some slight bends. 
The roof appears solid throughout, and towards the middle is 
ardied with a certain degree of elegance. The side walls are 
irregularly fashioned in unequal projections, sometimes deeply 
furrowed and penetrated by oblique or vertical chimnies, from 
which has issued a reddish, soft, argillaceous paste, (a sort of 
Armenian bole,) of which the upper parts seem exhausted, as 
it has ceased to flow. 

In some places, and principally at the south end, the soil is 
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formed of a thick layer of fine yellow sand, free from clay or 
pebbles ; it is very loose, and affords no animal deposit, except 
a few spiral and bivalve shells of fresh water origin. This cave 
does not abound in crystallizations. At its south extremity there 
are a few horizontal bands of stalactites, which offer nothing 
remarkable, and terminate when they approach the ground in 
acicular crystals, of a beautiful milky white when inspected 
closely, but adding nothing to the general effect of the sur- 
rounding masses. 

The air of the cavern seems to have no other outlet than 
that first mentioned, yet one breathes freely all over it, and 
the flame of a lamp is every where full and bright, but always 
vertical. The interior temperature has no sensible variation, as 
throughout the year the thermometer stands between 13^ and 
1 4P Beaum. 

Everything in this cavern attests the presence of a fluid 
solvent, of which the action has been powerful and continued. 
Indicationsarelikewisefoundof a current of water. Its existence 
is proved by an evident slope from N. to S., and a sandy soil 
At the supposed origin of this current the rock is bare, and 
washed for the length of some metres. T^he current does not 
appear to have been strong, for in the ctd de sac which I ex- 
amined there is no appearance of its impulsie having raised 
the argillaceous deposit. 

The air in the cavern i^ moist* To this may be attributed 
the abundant efflorescence which is found on the surface of 
the vault. This is of an earthy colour, and falls into powder 
on the slightest touch. The fossils are imbedded in fresh water 
alluvium,-^-— at least the deposit offers nothing but some Helices, 
one or two land-shells, and some fragments of river bivalves. 
There are also some vegetable matters completely carbonized, 
and of which the species cannot be distinguished. Below this, 
as we have said, is found the primitive soil, which, along with 
some rare debris of marine shells, contains teeth of a jsmall 
sort of shark. 

The bones appear to exist in one part only of the cave, on 
the left of the entrance. They are heaped confusedly together, 
sometimes entire, often broken and mutilated, but never worn 
or rounded. The operation of digging for them^ though diffi- 
cult on account of the great softness of the clay, has been 
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successful. A superficial examination has already allowed us 
to recognize more than twenty species. At the moment oi 
uncovering the bones, they are singularly soft. Even teeth 
whicb appear well preserved do not resist a slight pres- 
sure. Exposure to the air soon hardens them. ^ The earth in 
which they lie is reddish, and is formed of horizontal layers of 
clay and sand. It extends about twenty -five or thirty feet in 
length, with a depth of nine or ten, and its breadth a little 
less. The bones are most abundant near the rock. A further 
proof of the current of water before spoken of is a branch 
of twenty feet long, with an opening of three feet, containing 
a great quantity of bones, and but little mud. 

It is worthy of remark that not the smallest fragment of 
human bone has been found. 

Subjoined is a note of the species hitherto recognized, 

Hyena^ (two varieties,) Bat, ^ Deer, 

Lion^ Kabbit, Ox, 

Wildcat, Hare, Sheep, 

Bear, Mouse, Shark, 

Dog, Rhinoceros, Sea Tortoise, 

Fox, Horse, Tarsus ofa Wading bird. 

Badger, Wild Boar, (two varieties,) 

In all twenty-one species. 

M* M ar9el de Serres possesses lions^ teeth got in the first 
search. A young man, who is publishing a work on fossil 
bones, says he has a lion^s lower jaw from the same source. 
I have not seen these specimens, and feel sMrprised that the 
careful searches made under my own direction have not dis« 
covered any similar ones. 

The hyenas^ bones are numerous. They consist in skulls and 
jaws (upper and under) nearly entire, long bones, teeth, ver- 
tebrae, &c. The heads display the prominent saigittal cr^st 
peculiar to this animal, a zygomatic arch of ^eat strength, 
and a corresponding depression for the reception of an enor- 
mous masseter muscle. The appearance of this part ^ves a 
high idea of the masticatory power of the hyena. 

The bones of the bear are more rare. They have been prin- 
cipally found in a cavity situated in the same calcareous mass 
as the principal cavern, but having no communication with it. 
They consist of grinders and canine teeth, and parts of jaws. 

The insectivora are Tespertilios, of which one variety is re- 
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miurkaU^ from its small sise, and for the number and shape 
of its teeth. , % 

Of gnawing animals, {Jtodentia,) there is a species of hare, 
which, (judging from a head which has been found) is smaller 
than that of our hills and plains. i 

Of the rhinoceros we possess only a fragment of an upper jaw 
with three grinders attached, separate teeth mostly broken, a 
broken humerus and femur, and some astragali, which their 
peculiar hardness has preserved from destruction. 

Boars^ tusks of 11 and IS inches long, (Fr.) bespeak a 
powerful animal. Others, on the contrary, only 2 or 8 inches 
long, show, by the marks of use, that they belonged to indivi- 
duals which bad attained maturity. 

A horse^s head is remarkable for its large proportions, and 
for its teeth of uncommon size. 

We have found several foreheads of deer with the antlers, 
which could not be removed entire, on account of their ex- 
treme fragility ; some teeth, some long bones, and skeletons 
almost entire ; they belong to the Cervus elaphus^ L. 

An under shell of a land tortoise, 7. inches long by 4 wide, 
preserves nothing but its shape, its polish and natural appear- 
ance being gone. Near it were found several fragments of the 
upper shell of the same animal. 

It will be observed from what precedes, that our collection 
does not contain any of those large antediluvian animals de- 
scribed by M. Cuvier, and which are found in many other 
natural cavities. We have no indications of the great Saurians, 
the mastodon, not even of the tapir or the elephant, which are 
common in other places. This collection, however, does not 
the less deserve to fix the attention of the naturalist 

I conjecture that, at a very distant epoch, the rising grounds 
of Lunel-Viel were covered by vast forests. I shall be allowed 
this hypothesis, which is deducible from circumstances in the 
primitive constitution of our vegetable soil. All the animals 
of which we find the remains may have lived on the skirts or 
in the interior of these forests. It is true that the lion, the 
hyena, and rhinoceros, no longer inhabit Europe ; but the con- 
siderable collections of their bones which are found in France, 
in Germany, and in England, seem to attest their having for- 
merly existed there. All these animals die where they have* 
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lived. Many of'tbem at the approach of death betake theiii* 
selves to hidden retreats, as if to withdrat^ themselves from 
the rapacity of the carnivorous ones. Such, for instance, are 
the deer, of which nearly entire skeletons are found,^ although 
the parts be disseminated ; such also are the great carnivorous 
animals, as the lion, the bear, the hyena, which steiae their prey 
in the dark, and carry them away to devour them in the cavi- 
ties which serve them for dens. Everything in the Gautier 
cave attests the prolonged stay of these large Carnivores. 
Among the heaps of bones of every kind, some show the marks 
of sharp teeth which have btnised and ground them ; others 
appear only indented, their harder consistence having protect- 
ed tbem. Another proof of much weight is the great quan- 
tity of fossil excrement of hyenas, and which would not have 
been collected in such abundance, in a situation where the re- 
mains of some ten hyenas may be found, if these hyenas had 
not dwelt there. I conclude from these summary observations, 

1 mo. That this cave has been a den of carnivorous animals. 

2do, That the cavern has been traversed by a stream <^ 
water, which has deposited mud on the bones which it found 
on its passage. 

LuNEL, 90th January 1827* 



Aet. XV. — Observatiotii on tfie History of the Devetopement of 
Magnetism by Rotation. By S. H. Christie, Esq. M. A. 
F. R. S. &c. In a Letter to the Editor. 

Dear Sir, 

Had the tenor of Mr Barlow's 4etter in your last Nuquber 
been in accordance with its professed object, the termiaatiiig 
of the correspondence, that object would have been attained. 
But since, instead of leaving ** whatever may be in dispute to 
be judged of from what has been already stated,^ Mr Barlow 
has given loose statements of particular circumstances, ^ the 
renl object appears to be very different ; and I cannot avoid 
making some remarks, which, however, shall be as few and as 
concise as possible. 

The origin of the correspondence, which I regret has oc- 
cupied so many pages of your valuable Journal^ was^ that in 
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an ananymoua report of some philosophical discoveries, the re* 
porter had endeavoured to assign the chief merit of these dis- 
coveries to Mr Barlow, to the exclusion, in a great measure, 
of other claims. Mr Barlow does not admit that he is the 
^^ author of the entire paper in the form in which it appea;:s^ in 
your Journal ;^ but as he wishes, ^^ with the exception point- 
. ed out in his former letter,'' * to be considered " responiuUe 
for the accuracy of the several points,'' we must conclude that 
he furnished the materials, and that he considered an anongf- 
mou^ communication no unfit vehicle for advancing most pro^ 
minently his own claims. My feeling is so decidedly difierent 
on this point, that, had I been enabled to draw this conckiaon 
in the first instance, I should only have considered il neces- 
sary to point out, without comment, that Mr Barlow was, in 
fact, the author of the communication complained of, without 
having given it the sanction of his name. 

After what had been stated, no one could doubt but Mr 
Barlow was *^ willing to believe" that the results he *^ obtain- 
ed by the rapid rotation of the shell form an important Unk 
in the chain of phenomena." But though it has generally been 
admitted that the first is the most important step ia discovery, 
the question agitated was not which was the most importanty 
but which was the^r^^ link in that chain. 

As in his last letter M^ Barlow again refers to experiments 
" begun in 1819, and continued in the construction of his 
correcting plate to the present time," still, I suppose, pertina- 
ciously wishing them to be considered as ^^ the first experi- 
ments in which iron was put in rotation for magnetical obser- 
vation," and we are not in possession of these experiments, I 
can only ask what must have been their accuracy, when the 
effects of rotation, supposing the plate to have been turned on 
an axis, were not observed ? 

Mr Barlow says that I consider my ** idea ol referring the 
positiofis of a ball, by means of an imaginary sphere circum- 
scribing the needle, is quite original ;" whereas, in my letter 
in your Number for January, I have expressly stated, that 
neither of us can claim any originality by so referring them. 

• The exception I suppose to be this, " These experunents were not 
a repetition of mine ; and it was certainfi^ not my wish they should have 
hten so represented,** 
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I shall abstain from Quaking any oth^r remark on Mr Bar- 
low'^fi gratuitous assumption, that during four years I took 
no steps to observe the effects of rapid rotation, tlian that 
such was. not precisely the fact, though, from my not having 
the means of keeping up the motion, I certainly did not de- 
tect the effect. Mr Barlow has farther stated, that he waited 
Jive months for me to complete my paper before he sent his 
own. I must reply to thisj that his paper was read to the 
Boyal Society on the 5th May^ and of course sent to the 
secretary some time before; and that, by the account of his 
experiments, published in the Edinburgh PhUoscphical Jour- 
fud for July 1825, which, though 'bearing the signature of 
anothei; person, must be supposed, having been transmitted 
by him, to have had his sanction, it appears the experiments 
described in that paper were not completed before February. 

As Mr Barlow appears to be under some misapprehension 
as to the nature of my general argument, when he supposes 
I can imagine it will derive support from minute distinctions, 
I shall state clearly that the principle for which I contend is, 
that in any account of philosophical discoveries, where it may 
be necessary to assign to Several their respective^ shares in 
those discoveries, the strictest impartiality should be observ- 
ed ; that this ought especially to be the case where the ac- 
count is anonymous ; but, above all, when one who claims a 
share in them ventures so to become the author : And I fur* 
ther hold, that such impartiality does not characterize the 
article which was the origin of this correspondence. However 
averse Mr Barlow may be to admit the necessity of this cor- 
respondence, I am disposed to think it may possibly lead* to 
the exercise of greater caution in future communications. 

I remain. Dear Sir, 

R. M. AcABEMr, Yours very truly, 

IGth May 18S7. S. H. Christie. 

P. S.— I beg you will do me the favour to accept the ac- 
companying copies of papers in the Traneactiona. That on 
the repetition of my experiments by Mr Foster at Port Bowen 
exhibits the effects of the rotation of an iron plate in the most 
striking manner ; and if any thing were wanting to show, not 
only how early I had observed these effects, but how much 
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anterior to the publication of any other experiments on rota- 
tion^ I communicated my discovery to others, it would be 
proved by the absolute manner in which the date of my com- 
munication to Mr Foster must thus be fixed. S. H. C. 



A&T. XYI.—- (M certain Phenomena of the Great Lakes qf 
America. * By De Witt Clinton, LL. D. President of 
the Lit and Phil. Society of New York. 

It has been until within a few years generally understood 
that there are no tides in the Great Lakes of America ; and 
that the Mediterranean, Black, Caspian, and Baltic Seas, and 
other great waters of the old world, are also exempt from their 
influence. More accurate observation has, however, indicated 
that this opinion is in some respects erroneous, and it is now 
considered doubtful whether it is not altogether so. It is con- 
fidently said that there are tides in the Mediterranean. At 
Toulon, three hours and fifteen minutes after the moon has 
passed its meridian, the tide rises one foot ; and in the highest 
spring tides, augmented by the concurrence of other causes, 
it swells as high as two feet.-f- The Lake of Geneva and the 
Lake of Ccmstance are subject to an occasional rising and fall- 
ing of their waters three or four feet, several times in succes- 
sion, by a sort of oscillating motion, which phenomenon is de- 
nominated Seiches^ % There are certain appearances connect- 
ed with our lakes that resemble the operation of tides, and 
there are others of a character entirely dissimilar. As the 
Western Lakes contain the greatest collections of fresh water 
in the world, all the phenomena connected with them are 
deeply interesting in relation to geography, agriculture, trade, 
and natural science : I shall therefore devote this meipoir to 
this subject. 

1. In our lakes there is apparent to every observer a sort 
of flux and reflux, which we would naturally attribute to the 

• From the Transactions of the Literary and Philosophical Society tf 
New York, vol. ii. part L p. 25. 

f For8ler*8 History of the Voyages in the Xorth. 

X De Sftussure's Voyages dans les Alpes; Kmhtk's Letters from Geneva 
and France; Coxe's SwiiTserland; Simond's Swituerland. 
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wind^ and might therefore pass it over without particulair at- 
tention. But a more discriminating view has resulted in a 
conviction with many accurate and distinguishing observers, 
that the peculiar motion of the waters is entirely independent 
of the winds ; that it occurs within stated periods; that il is 
not subject to the irregularities of occasional or accidental 
causes, but that it depends for ite existence upon a power ope- 
rating with unceasing vigour, and with unintermiU;ed reguUri* 
ty at the same place, although varying as to, the quantum of 
its influence at other places. On the other hand, it is sup^ 
posed by some that these appearances are occasional and irregu* 
lar, and do not result from uniform causes. I shall now refer 
to some prominent authorities on this subject. 

I^a Hontan is the first writer who touches on this phenome- 
non.* " On the agth of May 1639 we came," said he, " to 
a little deep sort of a river, which disembogues at a place where 
the water of the lake (Michigan) swells three feet high in twelve 
hours, and decreases as much in the same compass of time* 
Our tarrying there three or four days gave me an opportunity 
of making the remark.*" An appearance of this nature could 
not escape the observing eye of Charlevoix, the most sagacious^ 
able, and learned of the French writers on America. Speak- 
ing of Lake Ontario, -f- " I observed," said be, " that in this 
lake, and I am told that the same thing happens in all the rest, 
there is a sort of flux and reflux almost instantaneous, the 
rocks near the banks being covered with water and uncovered 
again several times in the space of a quarter of an hour, even 
if the surface of the lake was very calm, with scarce a breath 
of wind. After reflecting for some time on this appearance, I 
imagined it was owing to the springs at the bottom of the 
lakes, and to the shock of their currents, with those of the ri- 
vers which fall into them from all sides, and thus produce those 
intermitting motions." 

Pownall;!; says, ^^ Lake Ontario, like the Mediterranean, 
the Caspian, and other large invasated waters, has a small 
rising and falling of the water, like tides, some twelve or 
eighteen inches perpendicular." 

• La Hontan's' iVbr^A America, vol. iL 

t 'Journal Hisiorique <fun Voyage de VAmerique, Letter 13. 

% Topographical Description of part of North America. 
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These are the only authorities \>f an old date to which I 
have had access. Those which I now refer to are of recent 
observation, and some are derived from oral communication. 
Mr Benjamin Wright, a very judicious and intelligent gentle- 
man, and one of the principal engineers on the Western Canal, 
informs me, that at a place called Mexico, about twenty miles 
from Oswego, Lake Ontario ebbs and flows every hour and a 
half about six inches, and that the flood is highest when the 
wind is from the shore. 

' A gentleman of veracity and intelligence, who resides at the 
mouth of Genesee River, says that this lake rises and falls 
four times each in every hour, whether there be a wind or 
not : that the smallest rise is four, and the highest twenty- 
eight inches, and that this occurs during a perfect calm. 

A similar appearance occurs on Lake Champlain. Captain 
Winans, one of the proprietors of the steam-boats, who re- 
sides at Burlington, in Vermont, assures me that in summer, 
when there has been a perfect calm for several days, he has 
observed at that place^a flux and reflux of the lake four times 
every hour, with great regularity, and at every access rising 
four inches, as was obvious from a mark made on a log. 

Captain Storrow, a gentleman of talents, says, in a printed 
letter to General Brown, ** while at Green Bay I made ob- 
servations on the ebb and flow of a lake tide. At eleven 
oV^lock A. M. I placed a stick perpendicularly in the water,— 
at half past nine p. m. the water had risen five inches^ — at 
oght next morning it had fallen seven inches, — at eight same 
evening it had risen eight inches. During this period the 
wind was in the same direction, blowing generally against the 
flow of the tide."" 

Judge Woodward, of Michigan, in a letter to Doctor Mit- 
chill, states, that Mr Benjamin F. Stickney, who resides on the 
Miami River of Lake Erie, some miles below the rapids, and 
a few miles from the mouth of the river, made observations on 
this subject for more than a fortnight, in June I8SIO ; the re- 
sult of which is a conviction in his mind that there is a regular 
tide in Lake Erie— that it flows and ebbs twice in twenty-flve 
hours, at intervals of about six hours and eleven mmutes, ana 
that it is greatest at the new and full moons, and least at the 



I 

the Great Lakes of Amenta. 808 

quarters. The minimum of rise within the period during which 
the obs^vations w6re made was as much as eight inches. The 
maximum of rise within the same period was as much as forty 
inchesw Mr Lecuyer, a gentleman equally intelligent, expres- 
sed the same opinion as to a tide at Green Bay. 

If these exhibitions of a flux and r^ux of the lakes were 
only occasional and incidental, not uniform and periodical, 
there would be perhaps no great difficulty in assigning satis^ 
factory causes. The Seichee of the Lake of Geneva have been 
ascribed by Mr Bertrand to the influence of electrical clouds 
which attract and raise the waters of ihe lake, and he supposes 
that this water afterwards falling, produces those undulations 
of ^hich the ^ect, like that of the tides, is most sensibly fek 
where shores are most approximated. 

A more probable cause may be the unequal pressure of the 
atmosphere on the waters, which will of course rise higher as 
the weight of the incumbent air is less, and fall as it becomes 
greater ; and these changes being almost always in <^ratioii 
may account for the almost continual ebb and flow of 'the 
lakes. 

The cause assigned by Charlevoix is entirely unsatisfactory ; 
and it is premature to form a theory on the subject. Facts and 
experiments ought to precede speculations ; and we must leave 
it to future inquirers to ascertain the facts in ext^iso-^to in- 
vestigate the causes, and to determine whether this phenome-; 
non be owing to the pressure of the atmospbere-->the influence 
of the moon-— the attraction of the clouds^^he convexity or 
motion of the globe, or any other assignable agency. 

S. There is an annual rise and fall of Lake Erie. The rise 
generally commences in March, and terminates about the mid» 
die of July ; and this is the case sooner or later with the other 
lakes. It is owing to the great accession of water produced by 
the melting of snow and ice, and by the vernal rains ; and the 
fall is occasioned by the failure of most of these sources of sup* 
ply in summer. 

3. There is, besides the annual rise of the lakes, a more ex.* 
tended periodical one, at least every three years, and then a 
correspondent declenmon. Some extend the time to five, and 
others to seven years. Some say that the highest riseis seven 
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feet, and others differ as to the exact altitude ; but there can 
be no doubt of the general certainty of the fact. Lake Erie 
began to rise in 1811, and continued to increase until 1815, 
when it was two feet higher than was ever known. The over- 
flowing of the waters destroyed trees on the low lands more 
than two hundred years old, and the inhabitants of Detroit, 
which is an ancient settlement, had never seen or heard of 
such a rise before. It fdl a little in 1816, rose again in 1817, 
and decreased until 18£9. It was in June last on the rise, 
and one and a half feet higher than usual. In 1810 I walked 
on Bird Island; an island situate at the outlet of Lake Erie. 
In 1816 it was almost covered with water, and was scarcely 
visible. Tarn informed by an intelligent shipmaster on the 
lakes, " that when he visitefd Detroit in 1797, the waters were 
at their height. He went to the south the following year, and 
did not return to that place until 1802, when he found the 
waters consiBerably lower. Having understood that there was 
a rise and fall every seven years, he determined to ascertain 
bow great it was ; for which purpose he caused marks to be 
made on a solid wharf that had been built more than twenty 
years before, and was perfectly firm and immoveable ; and he 
found that the water declined on an average about an inch a 
year for nine years. What the fall was for five years during 
his absence he did not know, but it may be fairly stated at 
three times as much yearly ; that is, fifteen inches, if compared 
with subsequent occurrences of a similar character. The lake 
began to rise again in 1811 , in the spring of which it rose six 
inches, but during the summer it fell two inches. In 1819 it 
rose fourteen inches, and subsided three inches, leaving a nett 
gain of fifteen inches in two years. The surrender of Detroit 
to the British, in October 1812, compelled him to leave the 
country; but in October 1813 be returned with the fleet, and 
the water was then at its greatest altitude, having in that year 
gained twelve inches-*-in all twenty-seven inches. In 1814 
and 1815 it was stationary. In 1816 and 1817 it fell at least 
eighteen inches. And he further supposes, from appearances 
at Michillimackinack, that the whole town of that island was 
formerly under water, and that one of the ancient outlets of 
the lakes was by Chicago, which be states at only thirteen 
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feet above the present level of the lake ; and he says that 
every spring you may pass up the Chicago River and carry 
in the shoalest {dace five feet water into the Illinois, add from 
thence into the Mississippi.**" 

Mackenzie, in his accoynt of his Voyages through the Con- 
tinent to the Frozen and Pacific Oceans, in 1789 and 1T93, 
says, that ^' along the surrounding branches of Lake Superior 
there are evident marks of the decrease of its waters by the lijDes 
observable along them. The space, however, between -the 
highest and the lowest is not so great as in the sms^Uer lakes, 
as it does not amount to more than six feet ; the former, o): 
highest lines, are very faint.'" 

4. The lakes are subject to extraordinary swells and risings, 
On the 18th of October 1764, Colonel Bradstreet, who bad been 
on an expedition against the Western Indians, broke up hi^ 
camp at Sandusky to proceed on his return to Albany by Lake 
Erie. !& the evening, as he was going to land the troops, a 
sudden swell of the lake, without any visible cause, destroyed 
several of his boats, but no lives were lost. This extrac»rdinary 
event was, however, looked upon as the precursor of a storm, 
and accordingly one soon occurred, which lasted several days. 
Mackenzie, before quoted, states that a very curious phenome- 
non was observed some yeai's ago at the Grand Portage in Lake 
Superior, for which no obvious cause could be assigned. ^^ The 
water withdrew with great precipitation, leaving the ground dry 
that had never before been visible ; the fall being equal to four 
perpendicular feet, and rushing back with great velocity alxive 
the common mark. It continued thus falling and rising for 
several hours, gradually decreasing until it stopped at his usual 
height."^ 

The following occurrence, equally extraordinary, took place 
on the British side of Lake Erie on or about the 30th May 
182S, which is thus described. '^ A little after sunset Lake 
Erie was observed to take a sudden and extraordinary rise, the 
weather being fine and clear, and the lake calm and smooth. It 
was principally noticed at the mouths of Otter and Kettle 
Creeks, which are twenty miles apart. At Otter Creek it came 
in, without the least previous intimation, in a swell of nine 
Je^ perpendicular height^ as was afterwards ascertained, rush- 
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ed yiolently up the channel, drove a schooner of thirty-fivcf 
tcHis burden from her moorings, threw her upon high ground, 
and rolled over the ordinary beach into the woods, completely 
inundating all the adjacent flats. This was followed by two 
others of equal height, which caused the Creek to retrograde 
a mile and a half, and to overflow its banks, where water was 
never before seen, by seven or eight feet. The noise occa- 
sioned by its ^rushing with such rapidity along the winding 
channel was truly astonishing. It was witnessed by a number 
of persons. 

^^ At Kettle Creek sevei'al men were drawing a flsh net in 
the lake, when suddenly they saw the water coming upon 
them in the manner above-mentioned ; and, letting go their 
net, they ran* for their lives* The swell overtook them before 
they could reach the high bank, and swept then) forward with 
great force; but, being expert swimmers^ they escaped un- 
hurt. The man who was in the skifi^ pulling in the sea line 
was drove with it a considerable' distance over the flat, and 
grounded , upon a small eminence until the water subsided. 
There were three successive swells, as at Otter Creek, and the 
e&cts up the creek were the same, with this difi^erenoe, the 
water only rose seven feet. In both cases, the lake, after the 
three swells had spent their force, gradually subsided, and in 
about twenty minutes was at its usual height and tranquillity. 
It was observed at other places along the shore, but the high 
steep banks did not admit of the same observation. In all, 
however, there was a general correspondence as to the height 
of the rise 

^' Conjecture will doubtless be awake as to the cause of this 
most remarkable phenomenon; but it must only be conjec- 
tured, for it was unattended with anj^ circumstance that could 
remotely hint at a probable cause. But such was the fact, 
and it roust furnish its own comment.^ 

Some have supposed that the occasional rise of Lake Erie 
is owing to the strong south winds in Lake Michigan ; but 
this hypothecs cannot account satisfactorily for this appear- 
ance. Volney supposes that Lake Ontario is the crater of a 
volcano. Mackenzie says, that many of the islands of Lake 
Superior display a conformation of lava,, intermixed with 
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Tound .stones of the size of a pigeon's egg* The westam 
country abounds with what are called burning springs, con- 
sisting of volumes of hydrogen gas, issuing from spiracula in 
the earth, and it is underlaid with sulphur, coal, bitumen, 
and other inflammable substances. In boring for salt at 
Rocky Hill, in Ohio, about a mile and a half from Lake Eric, 
after proceeding to the depth of one hundred and ninety-seven 
feet, the auger fell, and salt water spouted out for i^veral 
hours. After the exhaustion of this water great volumes of 
inflammable air issued through the aperture for a long time, 
and formed a cloud ; and by ignition by the Are in the shops 
of the workmen,, consumed and destroyed every thing in the 
vicinity. 

Whether the country round the Great Lakes is volcanic or 
not, is not material to the present inquiry. We know that the 
bowels of the earth are stored with inflammable materials, and 
that there exist strong indications of subterranean communica- ^ 
tions at enormous distances. Indeed everything in earth- 
quakes seems to indicate the action of elastic fluids seeking an 
outlet to spread theifiselves in the atmosphere. At the period 
of the last and the preceding destructiqn of Lisbon, according 
to Humboldt, tho sea was violently agitated as far as America. 
For instance, at the Island of Barbadoes, more than twelve 
hundred leagues from Portugal, and on Lake Ontario, strong 
agitations of the water were observed in October 1755. The 
first destruction of Lisbon took place on the first day of No- 
vember 1755, and the last on the 31st day of March 1764, 
the very year in which the sudden, swelling of Lake Erie over- 
whelmed some of Colonel Bradstreet's vessels. 

Bake well, in his Geology, states that " during the earth- 
quake at Lisbon, in 1775, almost all the springs and lakes in 
Great Britain, and in every part of Europe, were violently 
agitated, many of them throwing up mud and sand, and emit- 
ting a fetid odour. The morning of the earthquake the hot 
springs at Toplitz, in Bohemia, suddenly ceased to flow for a 
minute, and then burst forth with prodigious violence, throw- 
ing up turbid water, the temperature of which was higher' 
than before. The hot-wells at Bristol were coloured red, 
and rendered unfit for use for some months afterwards. Even 
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the distant waters of Late Ontario, in North America, wer^ 
violently agitated at the time.'''—" The connection which earth- 
quakes (continues fiakewell) have with distant volcanos, and 
their frequency at particular periods, are truly remarkable. 
The tremendous earthquakes in 1812 in the Carraccas were 
followed by an eruption in the Island of St Vincents, from a 
volcano that had not been burning since 1718, and violent os- 
cillations of the ground were felt, both in the islands and on 
the coast of America." 

The late swell of Lake Erie has been followed by shocks of 
earthquakes, as well at a distance as in the vicinity. Have we 
not, therefore, reason to believe, that the extraordinary agita^ 
tions which sometimes occur in the lakes are connected with 
earthquakes, and produced by the same causes ? 



Akt. XVII. — On the Pyrophosphate of Soda^ one of a new 
class of Salts prodiiced by the Action of Heai on the Phos- 
phates. By Mr Thomas Clare, Lecturer on Chemistry 
and Mechanics in the Glasgow Mechanics' Institution. 
Communicated by the Author. 

The phosphate of silver is, according to Doctors Thomson 
and Berzelius, an insoluble yellow salt, which is produced 
when watery solutions of phosphate of soda and of nitrate of 
silver are mixed. These eminent chemists, it is well known, 
differ much as to the constitution of the phosphates in gene- 
ral ; but in the instance of the yellow phosphate of silver, * 
they have each given analyses, which substantially agree. It 
occurred to me, therefore, that by ascertaining the proportions 
of the salts necessary for ^mutual decomposition, and of the 
precipitate produced, and by adding a few collateral experi- 
ments, it would be possible to decide thennatter at controver- 
sy, by starting from a point, at which both parties were agreed. 
Having in this view commenced a. set of experiments, I 
soon came to an unexpected appearance, and found myself 
engaged in a new train of research, the result of which I con« 
ceive of sufficient importance to be laid before chemists^ with* 
Gat delay. 
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In mixing solutions of nitrate of silver and of phosphate of 
soda, I. was sot a little surprised at obtaining a white, instead 
of a yellow precipitate ; notwithstanding that Doctors Thorn* 
son and Berzelius speak with decision of the precipitate being 
yellow, and that in my former experience, I had always found 
it yellow. A question immediately arose, Why the precipitate 
was white instead of yellow ? 

As I had taken considerable pains, by repeated crystalliza- 
tions, to rend^ die phoiphate of soda pure, it was natural to 
conjecture, that this salt, in its ordinary state, cont^ns some 
impurity to occasion the yellowness of the precipitate. To 
try the accuracy of this conjecture, I dropped a solution of 
comfnercial phosphate of soda into one of nitrate of silver. 
The precipitate was yellow. But when, in order to contrast 
this effect with^hat produced by pure phosphate of soda, I 
dropped a solution of purified crystals into nitrate of silver, 
I was surprised to get a precipitate, which was likewise yel- 
low. These effects were not altered by the reverse operation 
of dropping the nitrate of silver into solutions of the ordinary, 
and the purified phosphates. 

Such were the experiments, which first pointed out to me 
tlie circumstance, upon which depended the production of a 
white precipitate. In order to avoid any uncertainty in my 
experiments as to the quantity of dry phosphate of soda, I had 
used a phosphate dried at a red heat, instead of crystals. It 
was a solution of this phosphate dried at a red heat, which 
had produced a white precipitate ; whereas it was a solution 
of the crystals^ which had produced a yellow precipitate. To 
be quite sure that the alteration Was produced by heat, I 
divided a fine large crystal of purified phosphate of soda into 
two parts. One of these, I dissolved in water: the other I 
dried, heated red hot, and then dissolved in water. Dropped 
into a solution of nitrate of silver, the solution of the undried 
part of the crystal gave a yellow precipitate; whereas that 
of the dried part gave a white precipitate.* The crystal 
which I used had be^n purified, indeed ; but perfect purity 
18 not at all necessary for the success of the experiment. The 
commercial phosphate of soda answers quite well ; so that this 
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very curious^ and till now unobserved effect of heat may be 
verified by any body within reach of an apothecary^s shop. 

It was now evident that if the yellowness of the precipitate 
was owing to an impurity, that impurity must be one which 
heat expels. I was accordingly about to submit the phosphate 
of soda to a red heat, and to pass the vapours which might 
come from it through a solution of nitrate of silver; when I 
observed a new circumstance, which proved that the change 
was more fundamental than could be accounted for by the 
presence of any slight impurity. 

When to a solution of the undried phosphate of soda, you . 
add nitrate of silver till no farther precipitate appears, you get 
a mother liquor which is acidulous in its action on vegetable 
colours ; but if you use in the same manner a solution of the 
dried phosphate of soda which yields a whit#precipitate, you 
get a mother liquor, which in its action on vegetable colours, 
is neutral. The reason why the yellow precipitate leaves an 
acid mother liquor, is that the phosphate of silvei* contains 
more oxide (two-sevenths more according to Dr Thomson ; 
one-half more according to Dr fierzelius, but at all events 
more oxide) than the phosphate of soda. This excessive pro- 
portion of oxide, separating from solutions that are neutral^ 
must leave them acid. But the white precipitate, as it leaves 
a neutral solution, must either contain a less proportion of ox* 
ide of silver, or be precipitated from a salt which contains a 
greater proportion of soda. In either case, the salt, which 
produces the- white precipitate with nitrate of silver, cannot be 
the same, as the phosphate of soda, which produces the yel- 
low precipitate, with nitrate of silver. I suspected, therefore, 
that a red heat had produced some constitutional change on 
the phosphate of soda. 

In search of more decisive evidence of the production of 
such a change, I dried and heated red about a pound weight of 
crystallized phosphate df soda, bought at an apothecary'^s. 
The heat which I employed in this experiment did not fuse 
the salt ; but, in after experiments, the heat was commonly 
urged' to the temperature of fusion. The salt which had been 
iiried and heated red was dissolved in water, concentrated, and 
set aside for crystallization. I thus obtained a plentiful crop 
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of crystals, obviously different in their form from the common 
phosphate of soda. I refrain, however, from all description 
of their form, as that has been in disinterested kindness under- 
taken by Mr Haidinger ; a gentleman who lias established a 
peculiar claim to the gratitude of scientific men in this coun- 
try, by his devotion to crystallography, at a time when that 
science is ripe for the efforts of geniui^, and is destined, by its 
successful efforts, to rise high in dignity among the sciences. 
The new crystals, being dissolved again in water, afforded a 
white precipitate with nitrate of silver. They were much less 
soluble in water than the common phosphate ; they contained 
not more than two-thirds the water of crystallization in the 
same weight of crystals ; they did not, like the common phos- 
phate, become dim on the surface by loss of water after many 
days, exposure to the air ; like the common phosphate they 
were alkatine in their action on vegetable colours, and in their 
taste ; but unlike it they did not feel cooling to the tongue. 
1 The mother liquor, from which these crystals were separated, 

I was concentrated and crystallized ; and the operation was re- 

peated^ till the whole liqyor was converted into crystals. 
s Among these, none of the common crystals of phosphate of 

} soda could be detected ; and the last crop contained only a 

i small quantity of foreign soda salts, just as if the crystalliza- 

tion had been made without previous exposure to red heat. 

t It was quite obvious then, that by simply drying the com- 

i mon phosphate of soda and heating it to redness, an entirely. 

j new salt had been produced. This new salt I shall, Jn the 

\ sequel of this paper, call Pyrophosphate qfsoda^ a provisional 

) name which it will probably be well to retain, till all doubts 

( are removed respecting the constitution of this salt. 

\ The. question which now remained was: Did the phosphate 

of soda lose, or did it acquire any component in becoming the 
i pyrophosphate of soda ? 

i An observation to which I have not yet adverted, directed 

!i me, in the prosecution of this inquiry. 

i . I soon found that phosphate of soda might undergo a con- 

d| , siderable heat, without being converted into the pyrophosphate. 

i The temperature of the sand-bath at which I operated can- 

iii not have been less than that of melting lead or . boiling raer-. 

i 
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eury ; and yet phosphate of soda dried on tliis bath always 
gave with nitrate of silver a yellow precipitate. I proposed, 
therefore, to ascertain first, the weight of water expell^ by 
the sand-bath heat, and then, the alteration in weight produ- 
ced by a red heat. 

As likely to afibrd the most uniform results, I made choice 
of well-formed, unbroken, pure crystals of phosphate of ^oda. 
This salt after being dried in a strong sand-bath heat, urn- 
formly underwent a loss in weight by the farther action of a 
red heat. The following is the result of three experiments, 
the quantity of crystals being supposed 1. 

Experiment 

I. II. III.* Mean. 

Water/expelled by sand-bath . .6168 .6170 .6164 .6167 

Loss, by red heat .0250 .0247 .0247 .0248 

Dry pyrophosphate of soda .35^2 .3583 .3589 .3585 

In these experiments, the salt after exposure to the sand- 
bath heat gave with nitrate of silver a yellow precipitate ; but 
after exposure to the red heat it gave a white precipitate. 
These experiments, then, establish that the phosphate of soda, 
ill becoming pyrophosphate, loses weight. What is the mat- 
ter lost ? 

To determine this important point, I dried a quantity of 
phosphate of soda, giving it the highest heat of the sand-bath. 
The phosphate thus dried still tested yellow, with nitrate of 
silver. I put 93.465 grains of this dried salt into a small re- 
tort of green glass. This retort was formed of a tube about 
a finger-length, about the thickness of a quill, and having a 
bulb at one end about the size of a hazel nut, and a 
bend a little above this bulb, the other end of the tube *^ 
being open. To this small retort, there was adapted a 
tube of this shape, narrow enough to go within the 
tube of the retort. The junction was made air-tight I 
by oil cement. A small jar filled with mercury was \ f 
inverted in a mercurial trough, and .1 inch of air 

* The experiment marked 'No. III. is the mean of two experiments, the 
greatest and the least of the set. The water expelled by the sand-bath 
was in one^ where efflorescence was b^;un on tlie surface, .6123^ and in the 
other^ whose sur&oe was yet moist^ .6204. 
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WAS let up to the top. The open end of the tube joined to 
the little retort was introduced into this 
jar so as to reach near the top, and to 
terminate in the .1 inch of air. The 
whole air including this .1 inch was not 
more than half an inch. Heat was ap- 
plied by means of' a spirit-lamp, and it was intense enough to 
melt the green glass. I earnestly watched for a gaseous pro- 
duct ; but at the end of the experiment there was no increase, 
save only .1 inch =.03 grain, if it were common air, a quan- 
tity so inconsiderable, that I conceived it to be of accidental 
origin*, and inquired after it no farther. But there was ano- 
ther product, whicb, considering the change that the salt was 
undergoing, was hardly to be expected. In the narrow tube 
theVe gathered small drops of a liquid, which, when examined 
after the experiment, was found to be nothing else than wa- 
ter, tasting a little burned indeed, but not affecting vegetable 
colours. The salt which before being, heated in the fetort 
gave a yellow precipitate with nitrate of silver, now gave a 
white precipitate ; and a portion of it, being subjected to a 
strong red heat in a platinum crucible, did not undergo the 
slightest diminution in weight. 

The 23.4$' grains of phosphate of soda dried on the sand-- 
bath lost 1.46 grains by the process in the retort. Now we 
have before seen that 1. of crystallized phosphate of soda loses 
.6167 of water by the sand bath, and leaves .3833. But 
S3.45 : .3833 : : 1.46 : .0245. Hence the result of the ^xperi- 
ment may be stated : 

Dry pyrophosphate of soda, - 21.99 .8588 

Water, expeUed by a red heat, - -1.46 .0245 



23.45 .3833 

* The small retort and its contents being weighed^ the tube was adapt- 
ed to it and cemented in the evenings and the experiment described in the 
text tried next morning. As the salt in the small retort was in a porous 
state, I think it not improbable that^ like other porous substances^ it may, 
in this interval^ hate absorbed air to the extent of .1 Inch. This absorp-i 
tion would not affect the weights taken^in the experiment^ as the weighings 
were both made before the substances had more than time to cool^ after 
removal from the sand-bath^ and from the fire. 



304 Mr Clark on the Pyrophospliote of Soda, 

This result agrees, sufficiently well with the mean result of 
the former experiments on the crystallized phosphate of soda^ 
so far as regards the action of red beat 
Water by satad-bath heat, - - .6167 

Loss by red heat, now ascertained to b? water, - .0248 
Dry pyrophosphate of sod% t .3585 



■»wim 



1,0000 

But though it is thus proved that .0248 of water is not se-i 

parated from the common crystals of phosphate of soda, with-i 

out the application of a red heat ; yet the question remained ; 

Did not the power to retain this portion of water belong alsQ 

to the crystals of pyrophosphate of soda ? 

To determine this point, I subjected very fine, pure, and 

hard crystals of pyrophosphate of soda to the same treatment 

the common phosphate had undergone : that is, I exposed it 

to the same' sand-bath heat, and then to a red heat; noting 

the loss by each operation. 

Experiment 

I. II. Mean. 

Water expelled by sand-bath heat^ « .4061 . .4065 .4069 

Water expelled by jred heat, - .0011 .0007 -.0009 

Dry pyrophosphate of soda, - - .59S8 .59^ .5928 

Now .0009 of water on .55^8 of pyrophosphate of soda is 
not so much as .0006 on .3585. But ,8585 retained .0^48 of 
water under the same treatment, when it was the ordinary 
crystals of phosphate of soda, instead of those of pyrophos* 
phate, that were subjected to the heat of redness, after under- 
going that of the sand bath. Thus it seems established, that 
phosphate of soda so long as it may be dissolved in water with- 
out change of properties, retains .0248, or rather perhaps 

(.0248 0006) = ,0242 of its weight of water, which, in the 

state of pyrophosphate, it does not retain. 

Before we can reflect with advantage on the probable func- 
tion of this last portion of water, which is separated by a red 
heat, it will be necessary to consider the quantity of water in 
crystals of phosphate and pyrophosphate of soda, with refer^ 
ence to the doctrine of combining proportions. I have already 
hinted at the difibrences between Doctors Thomson and Ber.n 
melius respecting the combining proportions of the phosphates^ 
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I do not enter into aay statement of the grounds of my own 
opinion ; because I anticipate an occasion when I shall dis- 
cuss the subject at full length. At present, therefore, I shall 
content myself with simply expressing my conviction, that, 
with respect to the constitution of the phosphates, the weight 
of evidence lies decisively on the side of Dr fierzelius. 

According to his tables, a combining proportion of dry 
phosphate of soda is 16.741, this quantity containing 7. parts 
of oxygen ; namely 6. in the phosphoric acid and 2, in the 
soda ; and this dry phosphate of soda corresponds, as the at^ 
tentive reader must have observed, with what I have called, 
in this paper, dry pyrophosphate of soda. 

I shall first consider the water of crystallized pyrophosphate 
of soda ; because its proportion in this salt is least liable to 
doubt ; and then I shall ^onsidei; the water of the crystallized ' 
phosphate of soda. 

Crystals of Pyrophosphate of Soda. 

In the preceding part of this paper, there has been given 
two experiments on the water of hard well-formed crystals of 
this salt, where the water lost was .4072. I made only one 
other experiment on crystals, which were much softer, but 
which were pounded, and dried in blotting paper. The water 
was .4059. 

Dried pyrophosphate of soda - 16.741 16.741 

Water - , - 11.521 11.488 

The water in the former of these contains 10.24 oxygen ; 
and in the latter 10.17. It is probable, therefore, that this 
salt contains 10 proportions of water. 

Crystals of Phosphate of Soda. 

The water in crystals of this salt has likewise been already 
stated. But phosphate of soda retains much water, mechani- 
cally, among its crystals; and this mechanical water is a 
source of difHculty ; bect^use you cannot pound and dry them, 
without risk of losing water by eflJorescence. I took an ap- 
proximate method. I put some crystals in the comer of a 
silk handkerchief and pounded them with a wooden mallet, 
drying them as they were broken with the faapdkerchief« 
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About a fourth part of the crystals however escaped potmd- 
iBg. I ascertained the water in one experiment where the 
salt had been thus treated, and where, it is evident, some me- 
chanical water was likely to remain ; and I made two experi- 
ments where the salt had been pounded and dried in blotting 
paper, and where of course there was risk of efflorescence* 
The following are the results : 

Pounded in a Dried in 

Crybtals. Handkerchief. Blotting Paper; 

Pyrophosphate of soda 16.741 16.741 16.741 

Waler expelled by red heat 1.158 1.188 1.1 12 

Water expelled by sand bath-heat 28.786 27.S05 26.803 

The oxygen in the water expelled by a red heat is 
1.03 1.05 .99 Mean 1.0^4 

This ought evidently to be 1. 

The water expelled by the sand bath contains of oxygen 
25.59 24.27 23.83. 

But as the first quantity includes mechanical water, as like- 
wise probably the second, though in a much less degree; and 
as the water in the third was more likely to be in deficiency 
than in excess ; we may safely conclude that the true quantity 
lies between the second and third. In this view,- twenty-four 
must be the proportion of oxygen. Thus, exclusive of me- 
chanical water, one proportion of crystallized phosphate of 
soda contains twenty-five proportions of water ; pf which twen- 
ty-four are separable by a sand bath heat, and the remaining 
one by a red heat ; and, in losing this last one proportion of 
water, phosphate of soda becomes pyrophosphate of soda. 

In what light are we to view this last proportion of water ? 
Is it in combination with the salt, like the other twenty-four 
proportions of water of crystallization ? Is it in combination 
with the soda, forming, with one half of it, a hydrate ? Or, 
ts it in combination with the acid ? Though one proportion 
of water is separated, let us recollect that this does not neces- 
sarily imply that one proportion of water existed : it may be, 
that the salt cont^ned merely the elements of this water; 
namely, one proportion of oxygen and one proportion of hy- 
drogen ; and that the water is, not merely separated, but pro- 
duced, by the action of heat ; as we know nitrate of ammonia 
to be resolved by heat into nitrous oxide and water, neither of 
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which it contained. Lastly, then, does the common phosphate 
of soda contain one proportion of oxygen, and ^drio^ proportion 
of hydrogen, more than what is commonly supposed, in com- 
bination with the salt, with its alkali, or with its acid ? 

These are questions, which a more extended course of ex- 
periments than we yet possess must answer. 

If we were to consider nothing else than the difference in 
the action of heat on crystals of the phosphate and the pjnro- 
phosphate of soda, the probability would be very strong in- 
deed, that the last proportion of water, which is expulsible 
from the phosphate only by a red heat, is not water of crystal- 
lisiation in combination with the salt, but rather water, or the 
elements of water, in combination with the acid or base. But 
I made some experiments on another salt, which weigh very 
much against this probability. 

The researches of Dr Berzelius and of Professor Mitscher- 
lich have well established that the arseniates are similar to the 
phosphates, in their constitution, in their properties, and even 
their form. I was induced therefore to try whether a change 
(sould be produced by heat on the arseniate of soda, similar to 
that remarkable one, which the phosphate of soda had under- 
gone. The appearances I found the same; but the effects 
were different. For, the arseniate of soda submitted to a sand- 
bath heat lost all its water, except one proportion, which it lost 
when urged by a red heat, just as the phosphate of soda had 
done ; but then the watery solution of the arseniate which had 
been heated red hot, and even to fusion, did not produce dif- 
ferent precipitates with other salts ; and, being set aside for 
crystallization, it gave the old crystals back again, which bad 
the property of retaining as obstinately as before the last pro- 
portion of water. Now all this looks very like, as if the phos- 
phate and the arseniate of soda possessed the common proper- 
ty, of retaining one proportion of water, expulsible only by a 
red heat ; and as if the heat, which expels this water from 
them both, produces on the phosphate of soda an additional 
change, which it does not produce on the arseniate of soda. 
In this view, the expulsion of the last proportion of water by 
heat would be, not the cause of the conversion of phosphate of 
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soda into pyrophosphate, but merely a concomitant, and, it 
may be, an independent effect of heat. 

Are we, ^hen, to conceive that a red beat has produced a 
decisive change on the constitution and properties of phosphate 
of soda, without causing the addition or the separation of any 
constituent whatever ? This, I think, to be at least conceiva- 
ble ; and I will explain how. Any copripound, it is generally 
adn;iitted, containing one proportion of sulphur and one pro- 
portion of sodium, united with oxygen in any proportion less 
than sufficient to form the sulphate of soda, is convertible by 
heat into sulphate of soda, and sulphuret of sodium. Thus, 
sulphite of soda, being heated red, forms sulphate of soda out 
of three-fourths of the sulphur, three-fourths of the sodium, 
and the whole of the oxygen, and also sulphuret of sodium 
out of the remaining fourth of sylph ur, and the remaining 
fourth of sodium. These two compounds sulphate of soda, 
and sulphuret of sodium would probably be separable by cry- 
stallization from a watery solution of the heated product. But 
it is conceivable at least, that the sulphate of soda, and the 
sulphuret of sodium might remain in combination, forming a 
sort of compound salt. In this case, (water being out of the 
question) a red heat, without altering the weight of the sul- 
phite, would produce a salt, whose solution would exhibit new 
properties, and afford crystals of a new form. Is it not ad- 
missible at least, that a red heat may produce some analogous 
change on the phosphate of soda ? , 

I repeat, however, that the constitution of the pyrophosphate 
of soda must be decided by a more extended examination 
(particularly of the effects of heat on salts) than has yet been 
undertaken. Obliged by my avocations to relinquish experi- 
mental research for a few months to come, I can only hope 
that the interesting and extensive subject, which I am happy 
enough in introducing to the notice of chemists, will be taken 
up speedily, and prosecuted zealously, by others. In an age 
of unexampled enterprise in chemical investigation, it is impos- 
sible but that changes, analogous to the one which is the sub^ 
ject of this paper, will be discovered from time to time, fiut 
•it is better to seek for such discoveries, than to wait for them ; 
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as we know that the ore of gold would be trodden over by men, 
and remain unfound, if it were unsought. 
August idth, 18^7. 



Art. XVIII. On the Arseniate of Soda. By Mr Thomas 

Claek, Lecturer on Chemistry and Mechanics in the 
Glaso^ow Mechanics' Institution. Communicated by the 
- Author. 

In making the experiments on arseniate of soda, alluded to in 
the preceding paper, I made an observation, which, though I 
now find it is not original, is likely to be new to the chemists 
of this country, as it was new to myself. 

Professor Mitscherlich describes the arseniate of soda, as <){ 
the same crystalline form with phosphate of soda. But in pre- 
' paring the arseniate of soda, I found it very rare to get cry- 
stals of this^ form, the crystals which most commonly occurred 
being distinctly different. On submitting these crystals for 
crystallographic examination to Mr H^dinger, I was inform- 
ed by that gentleman that they had been previously discover- . 
ed by Professor Marx of Brunswick, and examined chemical- 
ly by Dr L. Gmelin of Tubingen. They differ, chemically 
from the othet arseniate only in their water of crystallization ; 
and the last proportioh of it cannot be expelled without red heat, 
" just as with the other arseniate, and with the phosphate of soda. 
To ascertain the water of crystallization, and especially to 
distinguish what was mechanical water, I made one e3^periment 
on crystals, two others on crystals pounded and dried in the 
corner of a handkerchief, and lastly two on pounded crystals, 
dried in blotting paper. I put down the result as if the dry 
arseniate of soda had turned out 22.226 in each case; this be- 
ing Dr Berzelius's combining proportion for this salt, and con- 
toning 7 proportions of oxygen ; namely 6 in the acid and 2 

in the base. Dried in a Dried in Blot. 

Crystals. Handkerchief, ting Papers 

Water, expelled by sand-bath 17.460 16.386 15.732 

Water expeUed by red heat - 1.156 1.179 1.162 

Dry arseniate of soda - - 22.226 22.226 22.226 

——^^^^^i,,^^ mmmammmmmt w^^ta^^t^mm 

40.842 39.791 39.120 
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The oxygen in the water expelled by a red heat is 1.03, 
1.05, 1.03. This is as nearly 1. as can be expected in such 
experiments. The oxygen in the water expelled by the sand- 
bath is as follows : 

From crystals, - - - - 15.47 

From crystals pounded and wiped in a handkerchief, 14.56 
From pounded crystals, dried in blotting-paper, . 13.98 

In the last experiment, there is little chance of deficiency of , 
water, because the salt endures a long exposure to the air 
without experiencing loss of water. I conclude, therefore, 
that, exclusive of mechanical water, this arseniate loses 14 pro- 
portions by a sand-bath heat, and 1 proportion by a red heat. 

Dr Gmehn ^ves two experiments ; in one of which the to- 
tal water turns out 15.17 proportions and in the other 15.65. 
He conceives that the salt contains 16 proportions ; but^ from 
his experiments and my own, I think it much more probable 
that, 15 is the true quantity. 

There seems, indeed, to be among chemists, a most unwar- 
rantable habit of carelessness in deducing the water of crystal- 
lization. The following is rather a droll example, taken from ' 
Professor Mitscherlich^s valuable £^*9a^ on the Phosplmies and 
Arseniates. He has under examination the other arsehiate of 
soda. 

*^ 6.789 grammes of arseniate of soda being ignited gave 
3. of residue. Consequently 100 parts of arseniate of soda 
combine with 126.3 parts of water. 100 parts of arsepiate 
of soda contain 35.18 parts of soda, according to the atomic 
weights of Berzelius ; and these contain 9.00 parts of oxygen. 
126.8 parts of water contain 112.3 parts of oxygen. 

« But 9.00:1 12.3: : 1:12.5 

*^ TuESEFORE, the oooygen in the soda is to that of the wa* 
ter as\i8 io\2. CoNSEaEENXLv the crystallized ^akcon8ist9 

qf.e^y 

Xhis may do in Chemistry, where we are apt to pique our- 
selves upon accuracy ; but how would it do in Astronomy to 
read ** By observation, it was half past 12. Therefor e^ it 
was precisely 12. Consequently^ &c. ?" 

I select this instance from Professor Mitscherlich^s essay» 
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merely because it bears upon the subject of this Botice ; for, 
unfortunately the habit to which I refer is by qo means pecUp- 
liar to the eminent Professor. But the reader will probably 
agree with me in considering his experiment of more value 
than his inference; and that the arseniate of soda, contains, 
like the phosphate, 25 and not 24 proportions of water. 

Dr Thomson has published two examinations qf the arse- 
niate of soda ; one in the fifteenth volume of -the Annals of Phi- 
losophy^ and another in Jiis First Principles* The water in the 
one examination differs from the water in the other by; not 
less than 14 parts in the 100 of crystals. The reason is that 
lie used in one case the arseniate with S5 proportions of wa« 
ter ; and in the other, the arseniate with 16 proportions of 
water. 

The arseniate which is of the same crystaUine form with 
phosphate of soda, and which contains 25 proportions of wa- 
ter becomes speedily dim from loss of water, while the oth^r 
does not. I propose that the one with the 25 proportions of 
water be called the Efflorescing arseniate ofsoda^ and that the 
other be called simply the Arseniate of soda. 

The proportions of water in the pyrophosphate, the phos- 
phate and the arseniates of soda, which we have been considering 
are 10, IS, 25. It is not unworthy of observation that these 
proportions contain, twice, thrice, and five times, the oxygen 
in the acid of the salts. 

August LBth, 1827. 

Aet. XIX. — On a New Phosphate of Soda. By Mr Thomas 
Clark, Lecturer on Chemistry and Mechanics in the Glasgow 
Mechanics^ Institution. Communi^ted by the Author. 

Professor Mitscherlich having found that the crystalline 
arseniates and phosphates, when they contained the same water 
of crystallization, were identical in their forms, I was curious to 
try whether a phosphate of soda could be produced, correspond- 
ing, in its form apd water of cryatallization, with theai'seniate of 
soda, mentioned in the last paper^as containing 15 proportions 
of water. Aware of the effect of a warm temperature on so- 
lutions of the sulphate and carbonate of soda, in producing 
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crystals containing less water of crystallization, I exposed a 
concentrated solution of phosphate of soda, to evaporation in 
a calico-printer^s stove which was kept hot night and day, com- 
monly at a temperature of about 90® Fahr. Crystals have been 
deposited since the preceding papers were written ; and I have 
the happiness to find that they are just the kind I was seeking 
for ; similiform with the arseniate of soda, and containing the 
same proportion of combined water ! In the following expe- 
riment, the water was separated from crystals, which had been 
pounded and dried in a handkerchief. 

Water expelled by sand-bath - - 16.303 
Water expelled by red heat - - 1.186 

Dry pyrophosphate of soda - - 16.741 

Compare the water in this phosphate with that in the simi- 
liform arseniate, as stated in the preceding paper; this salt 
having undergone the same treatment. 

Water expelled by sand-bath - *. ^ 16.386 
Water expelled by red heat - - 1.179 

Dry arseniate of soda * - - 22.226 

1 need hardly remind the reader that, in Dr Berzelius^s 
tables, 16.741 of pyrophosphate of soda is equivalent to 
22.226 arseniate of soda ; each of these numbers representing 
one combining proportion. Comparing the above experiments 
together, there can be no doubt of the identity- of the propor- 
tion of water of crystallization. 

A solution of the new phosphate in water has the same pro- 
perties as those of the common phosphate, crystals of which 
it yields by the usual treatment. The new phosphate does 
not lose its water by exposure at ordinary temperatures ; but 
it b difficult to remove completely from its surface, the mother 
liquor which almost immediately forms a thin covering of efflo- 
resdng phosphate to the salt, and speedily, by losing its watei;, 
g^ves to the new phosphate the appearance of an efflorescing 
salt. 

Professor Mitscherlich may look to the discovery of the 
new phosphate of soda, not without triumph. The arseniate 
of soda, which does not effloresce, seems originally to have 
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been published by Professor Marx, as a proof that the arse- 
niate of soda is not similiform with the rhomboidal phosphate 
of soda; but it was merely an instance of a new arseniate of 
soda ; and he (}id not obtain the rhomboidal one, only becau^ 
he did not use the proper nieans. But there were now two 
arseniates of soda, only one of which corresponded in its water 
and in its form with the phosphate. It remained to obtain a 
second phosphate, corresponding in its form and its water, 
with the second arseniate ; and this has been got, the very first 
time it was properly sought for. Perhaps also, the discovery 
may afford to Professor Mitscherlich some consolation against 
the terrible sneers of certain chemical gentlemen of London, 
who have written upon a subject, on which they were above 
experimenting. The dazzling brilliancy of his discovery was 
not to be beheld, or comprehended, by their eyes ; and, ac- 
cordingly, they put forth their breath — ^but happily it was a 
breath, destined to extinguish no light — save perhaps a 
candle. 



Having now obtained an arseniate and a phosphate of soda, 
whereof each contained twenty-five proportions of water, and 
each lost a portion of this water on exposure to the air, and, 
also, an arseniate and a phosphate of soda, whereof each con- 
tained fifteen proportions of water, and lost none by exposui:e 
to the air ; I became intierested in ascertaining whether the^ 
former salts were changed by exposure into the latter. I 
therefore subjected to experiment some crystals of efflorescing 
arseniate and efflorescing phosphate of soda, which had been 
pounded, and left, now for four weeks, spread out on a paper 
in a large room, whose temperature would vary from 52^ to 
63^ Fahr. The following are the results of one experiment 
on each effloresced salt :--* 

Effloresced 
Arseniate. PJiosphate. 

Water expelled by sand-bath, 16.682 15.781 

Water expelled by red heat, 1.225 * 1.212 

Dry salt left, - - - 22.226 16.741 

VOL. VII. NO. II. OCT. 1827. X 
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The water here is obtiousty identical with that which I for- 
ttierly obtained from the arseniate of soda, freed from mecha<> 
nical water by being pounded and dried in blotting-paper : 
namely. 

Water expelled- by sand-bath, - - 15.782 

Water expelled by red heat, ... 1.162 

Dry salt left, - . • , 22^226 

The water, by computation, should be 15.74 and 1.18. 

August nth, 19^1. 



AiiT. XX.— On the Crystalline Forms of Pyrophosphate of 
. Soda and the Arseniate qfSoda^ described in the preceding 

Papers. By William Haidikgeb, Esq. F. R. S. E., 

&c. Communicated by the Author. 

The examination of the regular forms of the following salts 
I undertook at the request of Mr Clark, who put into my 
hands the interesting substances to which the descriptions re- 
fer. 

1. Pyrophosphate of Soda. 

Fundamental form, a scalene four-sided pyramid. P = 

{ 6? 2^ } » ^ ^"^ ^"^'^ ^^^"^ ^'- ^^«- ^' ^^^^^ ^^^' '^^*^"*^ 
tion of the axis in the plane of the long diagonal = 21^ ^S'. 
Plane angles of the base 60° 8^, and 129® 52^. 

a : b : c : d = 2.5 : 2.85 : l.l : 1. 
CombiYiations usually like Fig. 7, whose crystallographie 

sign is P — a>r«> ?(P). fr(d).^^(e).^^(eX 

Pr + 00 (b). Fig. 9 is the projection of it upon a plane pa- 
rallel to the plane of inclination. Inclination of 

a on 6 =::11P48' a on c =103° 84' 

aoxxe (adjacent) = 118" 22' ft on P = 12P 43' 

bone =129*^60^ 6 on c =s 107*^30' 

aonP =119^86^ 6 on d (over P) = lOP 51^ 
a on d = 128** 38' 
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Observa/ti&ns.-^The crystals have a perfect conchoidal frac- 
ture, and arle (j[iiite permanent when exposed to the air ; they 
do not effloresce like the common phosphate. I have often 
seen the latter substance, but never examined its crystallogra- 
phic properties, this having been already done by Professor 
Mitscherlich ; but I cannot at present turn to his Sefscription 
of it, in order to contrast the forms of the two salts. 

2. Arseniate of Soda. 
Fundamental form, a scalene four-sided pyramid. P = 

I ^^ ^, V, lis* 27', 119^ 56^. Fig. 8. Inclination of the 

axis in the plane of the long diagonal = 7° (X. Plane angles 
' of the base 78^ 18^, and lOr 42'. 

a: b:c:d = a2: 7.54: 6.14:1. 
C!ombiriations usually like Fig. 10, whose crystallographic 

sign is P- OD (a). I (P>. 'VT(d).-^^ ^'^—^ ^'^' 

P+ »r/;; (Pr+ co)Yg"> Fr+Qo(b). Pr+Qt>rAJ 
Fig. 11 is a projection of it upon a plane, parallel to A. In^ 
clination of 

a on 6 = 97^ (y a on c =116*^42' 

a on ^ (adj.) = 128^ 27 gong (over b) = 117° 16^ 
^onft =134°3»' fonf(pyerb)=: 78° 46^ 

aonP =123^22^ aonf = 94*^26' 

Observation fi, — There is a distinct cleavage parallel to*the 
face b ; otherwise the fracture is conchoidal. This salt was 
first described by Professor Marx of Brunswick, in a pamphlet 
^^ On the Relations between the Chemical Mixture and the 
Crystalline Form,'^* and urged against Professor Mitscherlich 
as an instance of want of similar forms in two salts, consisting 
of similar sompounds of isomorphous bodies. ' Professor Leo- 
pold Gmelin has since shown,-)- that the arseniate of soda 
crystallizes with two different proportions of water, and pro- 
"^ duces, therefore, two essentially distinct species, one of them 
being efflorescent, which is that described by Mitscherlich, while 
the other is perinanent, which was obtained by Marx. The 

• Ueber das FerhdUniss der Mrschung sur Form. 1824. 
T Pog$rendoTfs Annalen. 1825-6. 
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latter crystallizes from more concentrated solutions at higher 
temperatures than the former. The descriptions published 
of the salt discovered by Marx are not so perfect as to render 
superfluous either the drawing given here Fig. 10, or the 
measures of the angles, though the latter be given only as 
approximations. Mr Clark has succeeded in discovering an 
analogous case to Marx'*s salt among the phosphates of soda ; 
for the salt which he obtained by exposing a concentrated 
solution of phosphate of soda to evaporation in a calico-prin- 
ter^s stove, agrees in regard to form exactly with that arseniate 
of soda, the crystals being likewise similar to Fig. 10. Though 
regularly formed, and of considerable size, their surface was 
not bright enough to admit of a very exact measurement, 
which perhaps might have shown some slight deviation in the 
angles of the two substances. 



Art. XXI. — On the Topographyy Animals^ and Reptiles of 
some districts in India. By P. Breton, Esq. 

Ix the second volume of the Transactions of the Medical and 
Physical Society of Calcutta there is a valuable paper by Mr 
Breton on the medical topography of the districts of Ramghur, 
Chota Nagpore, Sirgoojah, and Sumbhulpore, and a description 
of the animals and reptiles met with in these districts. These-, 
provinces, the theatre of Mr Breton^s traveK for a s^ies of 
vears, are from three to four hundred miles from the sea, and 
the surface is variegated with forests, deep jungle, vallies, and 
plains. The plains in some parts are extensive. Those of 
Chota Nagpore and Sirgoojah Qat. 23® 6' 11'' N.) extend in 
some parts many miles, and are for the most part cultivated. 
The chains of mountains run east and west. Some are conti- 
nuous for many miles, others interrupted, and the highest does 
not probably rise above 2000 feet from the base, or 6000 feet 
above the level of the sea. These provinces are intersected by 
considerable rivers, the chief of which are the MahaNuddee, the 
Ebe, Koel, Sunk, Bmra, Hutsoo, and Dummoodah, the nume- 
rous tributaries to which afford the natives the means of irriga- 
tion forseveralmonthsaftertheterminationof therains. Villages 
are interspersed over the face of the country, not only in the 
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plains, but at the base and on the tops of the mountains, the 
soil of which last is considered to be the most fertile. The soil 
of Ramghur, in the declivities, is principally loam; in the 
high grounds loam, clay, and gravel, with mica. That of 
Chota Nagpore is in many parts a peculiar kind of red earth, 
extremely fertile. The soil of Sirgoojah ia similar to that of 
Ramghur, but, in addition to the different kinds of pulse and 
cotton raised in the othek* provinces, possesses one peculiarity 
in producing in its vallies vast quantities of Tikhoor, (Curcuma 
angustifolia^) from the roots of which the natives prepare a 
farinaceous powder, not distinguishable from the West India 
arrow.root. Mr Breton in 18^1 sent a specimen of this fari- 
naceous powder to Dr Wallich of Calcutta, who found the re- 
semblance so complete, that he requested to be furnished with 
a large supply for the pufpose of sending it to Europe, which 
was accordingly transmitted in 1822. In Sirgoojah is a re* 
markable hot spring, the temperature of which, when examin- 
ed by Mr Breton in 1819, was 186® Fahr. The valley of Sum- 
bhulphore is of an alluvial nature, and produces crops of rice, 
wheat, and the sugar-cane. The soil is peculiarly adapted to 
the growth of the poppy, and wild indigo abounds on the 
banks of the Maha Nuddee. The bed of this river furnishes 
the finest diamonds in the world, and a class of diamond find- 
ers, or Jharas, annually search its channel from the termina- 
tion- to the commencement of the rains. 

The range of Fahrenheit's thermometer in the plains of 
Ramghur, Chota Nagpore, and Sirgoojah, is from 72^ to 88^ 
in the twenty-four hours during the rainy season ; from 78** to 
98° in the hot season ; and from 66* to 32*^ in the cold season. 
The cold season commences about the end of October, and ter- 
minates about the middle of March, when the hot season com- 
mences and lasts till the middle of June. The rains then set 
in and usually continue till the middle of October. But every 
year there is a little variation in the commencement and ter- 
mination of these seasons. 

The mountains are wholly covered with forests and under- 
wood, and the jungles that extend from them contain a great 
variety of the trlees common to the woods of Hindostan. The 
Saul tree (Shorearobmta) seems to predominate, and between 
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Singhbhoom and Sumbhulpore there is a forest of these trees 
extending uninterruptedly for thirty or forty miles. Mr Breton 
mentions a number of other trees, known to the residents, but 
states that in these ahnosjt impenetrable forests are many trees 
and plants unknown to Europeans. 

Of the wild animals which inhabit the mountains and wood- 
ed parts of these provinces, the Gaotir or gigantic ox is one of 
the most important. Though occasionally seen by residents in 
a wild state, the habits and structure of this animal are scarcely 
known. A notice in the 9th volume of the Memoires du Mu$. 
d'Hist. Nat extracted from an English account of an Indian 
bunting match, and occasional allusions in the Journals of 
English travellers, form the scanty history of this magnifi* 
cent animal. Major Charles Hamilton Smithy an excellent 
zoologist, and author of the supplementary account of the 
order J^uminantia in 6riiBth'*s translation oi the RigneAnitnaiy 
places the Gaour in his Bisontine group under the name of Boa 
Gfmfu^f and details the characters as given in these incidental 
notices. The chief of these characters, and ^hicb distinguishes 
th^ Gaour from all other animals of the tribe, is said to be an 
elevated spinous ridge, extending in the form of an arch {torn 
the end of the cervical vertebrae to half wa3r down the dorsal 
vertebrae. The existence of this spinous projection, though 
doubted by Major Smith, is particularly noticed in the accQUIil 
p{ Mr Breton, who personally examined a specimen. From 
the measurements of the animal recorded in the French mew 
moirs, however, and copied by the Major,- being identiqaltj 
the same as those now printed in Mr Breton'*s paper, and from 
the specimen examined by that gentleman being seen so'far 
back as 1816, it is not improbable that the measurements and 
the character of the spinous ridge rest on this single obsenfi^ 
tiop, communicated through some other channel to. £uro{)9. 
Though no doubt, therefore, is to 1^ entertained of the fact, 
when detailed by an observer so capable, still it would be d^ 
sirable that the nature of this anomalous structure were ex- 
amined by the anatomists of Europe, and for this purpose, 
that specimens should be sent to. our national museum^. In 
the meantime, as all our knowledge of the animal sterns to he 
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demed from Mr Bretoh^s oixervations, we give hiB deserip- 
tion in his own words. 

*^ A male Gaour killed on Mpi Paut iii S>urgoojah on the 
S9th January 1816, was measured in my presence by Captain 
J. N. Jackson, and its dimensions ^ete :-— 

^ . FeeU Inchef. 

Height from the hoof to the withers, . 5 11| 

Length between the withers and the lower part of 

the chest, ...... 3 6| 

Girth, . ' . . , . . . . 7 7 

Length from the tip of the nose to the extremity 

of the tail, 11 llf 

- " The form of the head and horns approaches veiry nearly to 
Ihat of an English bull, and short tufts of dirty white curled 
hair cover the upper part of the forehead. The colour of the 
hairs of thd skin on the body is dark brown ; but owing to the 
fineness and density of the coat, it assumes in the sun^s rays ik 
jet black colour, which gives to the animal, from its being sleek 
and generally in high condition, a very handsome appearance. 
The legs, from the knee and hock to the hoofs, are covered 
with dirty white coloured hair, much cbarsefr than that of the 
body. Its legs are large and well proportioned, combining ap» 
par^itly strength and elasticity. The animal is very muscular, 
and has great width of chest and quarters ; and its legs being 
^ort in proportion to the magnitude of its body, there is ah ap- 
pearance of immense strength. But what characterizes this 
animal from others of the bovine species, is a thick and elevat- 
ed spinous ridge, which extends in the form of an arch from 
the end of the cervical vertebrae, to half way- down the dorsal 
yertebrse, the elevation over the shoulders being near seven 
inches above the line of the spine, where this ridge gfadually 
terminates. At a distance, this ridge has somewhat the ap- 
pearance of the bump on bullocks ; but instead of flesh it is 
formed of the spinous processes. 

*^ The Gaour is gregarious^ and in defeiKe of its young is 
considered oae of the fiercest animals that inhabit the jungles. 
I once saw in the valley of Myn.Paut a herd of Gaours with 
their young. I counted upwards of fifty ; but as the^he^d was y 
in (notion, I might have erred in my calculation. On Myh ' 
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Faut the haunts of the Gaour aeeni to be in the deepest jungles 
iti the vallies, probably from the verdure being there more 
abundant than in the plains. I. have, however, seen a few 
girazing singly on the plmns, as if strayed from herds ; and in 
this situation they appear very timid, for they would not allow 
any thing to approach them within musket shot, but scamper- 
ed off into the jungles the moment they descried people in par-- 
suit of them. The natives attach to thb animal great fierce- 
ness ; for when they are wounded and brought to bay, they 
will attack any thing that approaches them. 

^^ The Gaour, if it could be domesticated, would, from its si^e, 
structure, and activity, form the finest draught cattle in India. 
They are, however, so wild and ferocious, that it is Very diffi- 
cult to catch them or their young ; and when the latter are ac- 
cidentally caught, they cannot, from some unaccountable causey 
be reared. The natives declared that every one of the calves 
that had been taken died a few mcoiths after being separated 
from their dams. In the latter end pf 1 822 a Gaour «adf, more 
than quarter grown, was caught at Jushpore, bordering on 
Surgoojah, and it was suckled by a tame buffalo for about a 
month, when it was sent with the buffalo by the Rajah to 
Lieutenant Syers at Hazareebagh. I saw the calf on its arri- 
val» and am confident it was the Gaour. It was as tame as if 
it had not been born of wild parents. For a few days after it& 
arrival at Hazareebagh, it appeared to be well and healthy ; 
it afterwards begfin to loathe its food, gradually drooped, and 
died of looseness of the bowels. 

^^ Notwithstanding these failures, there is ground for be- 
lieving that the Gaour might be reared and domesticated if 
proper means were resorted to ; and with reference to the pro- 
bafade utiUty of these animals as draught and carriage cattle, 
and in yielding abundance of milk, over those of the bovine 
tribe in Hiildostan, it would prdl)ably repay any one who 
could spare time and a little expodse in the pursuit, to try the 
experiment of bringing into use probably the noblest species of 
the bos tribe, evidently desired by nature for something more 
than as mere beasts of the chase. 
I ^^ Although Myn Paut seems to be the prindpal abode of 
the Gaour, a few are to be met with in the other districts in the 
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flouth^-west frontier. They have to my knowledge been killed 
in Bamghur, Palamow, and Chota Nagpore, and they are said 
to exist also in Sumbhulpore. The natives regard theni with 
much greater indifference than. they do the" wild buffalo, since 
the former are by no means so injurious to their com-fields as 
the latter are.'' P. 247— 261. 

Besides the Gaour, the Urna or wild buflalo, the Samur, a 
species of elk, two kinds of Neel-gao ; the spotted deer, the 
antelope, the hog-deer, the kotaree, a deer with four horns, the 
red deer, and the Mirgee, or mouse deer as it is called, are 
found in these districts. This last is aboiit the size of a fox, 
without horns, of a greyish colour, but with its four legs from 
the knee to the hoof black. 

The ravenous animals are the tiger, panther, leopard, ounce, 
the black leopard, hyaena, bears, wolves, jackals, and foxes. 
There is also an animal in these provinces called, by the na» 
tives Qyo, conjectured, Mr Breton says* to be a kind of wild 
dog. It is of a reddish brown colour, size larger than that of 
a jackal, and has more the appearance of a dog than that of 
any other animal, although it has a bushy tail similar to that 
of a jackal. The other animals met with ar6 common to 
Hindostan, such as different species of monkeys, wild hogs, 
hares, porcupines, the polecat, weasel, and racoon. The 
pangolin is now and then seen. 

The poisonous serpents observed by Mr Breton were the 
several varieties of^the Cobra de capello; the Amaiter, the Ka- 
tuka rekula poda of Russel ; and the Sankunee (Boafasciata.) 
The Boa constrictor is occasionally met with. The other 
noxious reptiles in these provinces are the scorpion, the centi- 
pede, and the tarantula ; but they possess no active poison, 
for they are incapable of destroying small animals, such as 
kids or fowls. In general, Mr Breton says, the irritation 
is not greater than that excited by the sting of a wasp. 

Several kinds of bees, varying in size and colour, and pro- 
ducing honey of different qualities, are found. They usually 
construct their combs on thick branches of large trees, and 
when disturbed are very formidable. A detachment of the 
Ramghur corps in Sumbhulpore, only avoided the annoyance 
of a swarm by flight from the spot ; and several valuable 
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pointers and greyhounds belonging to the coiBmaiidiDg.i4)fficer, 
and tied to a tree, were, on the retreat of the dog-keeper, stung 
tb^deatb. From the cocoon of the Bomhfx paphia eloths calL 
ed Soosee and Musfaru are manufactured. The lac insects 
abotind in the jungles, and the lac produced is one of the 
principal articles of traffic among the natives. 

Lead and antimony are reported to exist in different parts 
of Ramghur, and iron is found in every part of the distri^. 
A few miles east of Hazareebagh are beds of very fine mica> 
from which large transparent laminae are procured. Sumb* 
hulpore has from time immemorial sheen distinguished for the 
production of the finest diamonds. They are found in the 
bed of the Mahanuddee, and at the mouths of its tributary 
streams. 



Akt. XXII — *0n a peculiar Deject in the Eye^ and a mode 
qf correcting H,* By G. B. Aiey, Esq. A.M. and Lucasian 
Professor of Mathematics in the University of Cambridge. 
With observations by the Editoe. 

J/wo or three years since I discovered that in reading I did 
not usually employ my left eye, and that in looking carefully 
at any near object, it was totally useless; in fact, the image 
formed in that eye was not perceived except my attention was - 
particularly directed to it. Supposing this to be entirely ow- 
ing to habit, and that it might be corrected by using the left 
eye as much as possible, I endeavoured to read with the right 
eye closed or shaded, but found that I could not distinguidia 
letter, at least in small print, at whatever distance from my eye 
the characters were placed. No farther remark suggested it- > 
self at that time, but a considerable time afterwards I observ* 
ed that the image formed by a bright point (as a distant lamp 
or a star) in my left eye was not circular, as it is in the eye 
which has no other defect than that of being near sifted; but , 
eliipcical, the major axis making an angle of about SS"" with the 
vertical, and its higher extremity being inclined to the right. 
Upon putting on concave spectacles, by the assistance of 

* From the Transactions of the Cambridge Philosophical Society, vol. ii. 
part ii. p. 267— 273. Read Feb. 21, 1825. 
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which I saw distant objects distinctly with my right eye, I 
found that to my left eye a distant lucid point bad the ap- 
pearance of a well-defined line, corresponding exactly in'diree*^ 
tion and nearly in length to the major axis of the ellipse above-> 
mentioned. I found also that if I drew upon paper two black 
lines crossing each other at right angles, and placed the paper 
in a proper position, and at a certain distance from the ey^, one 
line was seen perfectly distinct, while the other was barely vi- 
sible. ^Upon bringing the paper nearer to the eye, the line 
which was distinct now disappeared, and the other was seen 
very well-defined. All these appearances indicated that the, 
refraction of the eye was greater in the plane nearly vertical 
than in that at right angles to it, and that consequently it would 
not be possible to see distinctly by the assistance of lenses with 
spherical surfaces. I found, indeed, that by turning a con- 
cave lens obliquely, or by looking directly through a part near 
the edge, I could see objects without confusion ; but in both 
cases the distortion produced in their figure was such that I 
could not hope to make any use of the left eye without some 
more effectual assistance. 

My object was now to form a lens which should refract moro 
powerfully the rays in one certain plane, than thoee in the 
plane at right angles to it ; and the first idea was to employ 
one whose surfaces should be cylindrical and concave, the axia 
of the cylinders crossing each other at right angles, and their 
radii being different. To show that this construction would 
effect my purpose, it is only necessary to imagine the lens du 
vided into two lenses by a plane perpendicular to its axis^ 
Then it is easily seen that the refraction of one will not be pbrw 
ceptibly altered by that of the other^ and that the whole r&. 
fra^ticm will be the combination of the two separate refractions. 
The ray&i in one plane will be made to diverge entirely by the 
refraction of one lens, and those in the other plane by that 
pf the other lens, If then r and r^ be the radii of the^ur* 
faces, and n ihe refractive index and parallel rays be incidentj 
th^ rays in ope plane after refraction will diverge from a point 

whose distance is -37,* and there is another plane from a point 

whose distance is — ^. This construction was then suf- 

fi — 1 
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ficient ; but for the facility of grinding, and for the diminution 
of the curvatures, it appeared preferable to make one surface 
cylindrical, the other spherical, both concave. Let r be the 
radius of the cylindrical surface, R that of the spherical, then 
the refraction in the plane passing through the axis of the cy- 
lindrical surface being entirely effected by the spherical surface, 
parallel rays in this plane after refraction will diverge from 

the distance -^- : while the* refraction in the plane perpendi- 
cular to the axis being caused by both surfaces, parallel rays 
in this plane will, in their emergence, diverge from the distance 

1 ^ 

To discover the necessary data I made a very fine hole 
with the point of a needle in a blackened card, which I caused 
to slide on a graduated scale ; then strongly illuminating a 
sheet of paper, and holding the card between it and the eye, 
I had a lucid point, upon which I could make observations 
with great ease and exactness. Then resting the end of the 
scale upon the cheek-bone, and sliding the card on the scale, 
I found that the point at the distance of six inches appeared 
a very well-defined line inclined to the vertical about 35^, and 
subtending an angle of ^ by estimation. At the distance of 
3| inches it appeared a very well-defined line at right angles 
to the former, and of the same apparent length. It was ne- 
cessary, therefore, to make a lens, which, when parallel rays 
were incident, should cause those in one plane to diverge from 
the distance S\ inches, and those in another plane from the 
distance six inches. Making the expressions. above equal to 
these numbers, and supposing 9»=:1.53, we find R=: 3.18, 
r = 4.45. To prevent, if possible, the eye from becoming 
more short-sighted, I fixed upon the values R = 3J, r = 4|. 

After some ineffectual applications to the different work- 
men, I at last procured a lens to these dimensions from an 
artist named Fuller of Ipswich. It sati$fied my wishes in 
every respect. I can now read the smallest print at a con- 
siderable distance with the left eye, as well as with the right. 
I found that vision is most distinct when the cylindrical sur- 
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face is turned from the eye. It alters the apparent figure of 
objects by refracting differently the rays in different planer. 
I judged it proper to have the frame of my spectacles made 
so as to bring the glass pretty close to the eye. With these 
precautions, I find that the eye which I once feared would 
become quite^ useless can be used in almost every respect a^ 
well as the other. 

Since I procured this lens, I have been informed that a 
jforeign artist has made spectacle-glasse^ with cylindrical sur* 
faces of different radii for general use. What his object can 
be I am quite unable to imagine. Certainly no one whose eye 
is not defective can see with them distinctly. With my right 
eye, which, (by the method of examination above described,) 
I find to have no other defect than shortsightedness, I am 
unable to read any thing in the lens made for my left eye. 
After many inquiries, I have not been able to discover that 
this construction has been used to correct any defect in the 
eye, or even that a defect similar to that which I have de- 
scribed has ever been noticed. 

OBSERVATIONS BY THE EDXTOE. 

We contnder the preceding paper as a very interesting and 
importimt one. The fact, we believe, has been before obser- 
ved, that some eyes have a different refractive focus in a verti- 
cal and in a horizontal plane, but we cannot at present refer Mr 
Airy to the work which contains it. This, however, does not af- 
fect the originality and value of his observations, of his successful 
exertions to discover the nature of the defect, and to construct a 
glass for correcting it Mr Airy does not seem to have ascertain- 
ed in what part of the eye this curious defect exists^— ^whether 
in the cornea or in the crystalline lens. By examining the 
image of a taper reflected from the outer surface of the cor- 
nea, he will readily discover whether its form is spherical or 
cylindrical. If it is spherical, there can be little doubt that 
the crystalline is in fault, and it will remain to be determined 
whether the differences of refraction in different planes arise 
from the lens having one] or both of its surfaces cylindrical^ 
or what is more probable, fro^i a want of symmetry in the 
variation of its density ,-<-an effect which is very common at. 
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that period 0/ life when the eye be^ns to feel the approach of 

Mr Airy has misconceived the information which he has re- 
ceiyedy ^^ that a foreign artist has made spectacle-glasses with 
cylindrical surfaces of different radii for general use.^ This 
information is quite correct, and we had one of these lenses 
executed for us many years ago by a Scotch artist, which is 
figured and described in the article Optics in the Edinburgh 
Encffchpoediaj vol. xv. p. 609. The cylindrical surfaces, 
however, are placed with their axes, or homologous lines, tran^^ 
verse to each other, so that the whole lens acts likea^phericfll 
lens. Mr Airy, consequently, is quite correct in his conclu- 
sion, that these lenses were not intended for correcting any 
such defect as that which he has observed, and so well dc« 
scribed. 



Aet. XXIII.-^On Davynej a New Mineral Species, By Wil- 
liam Haidingeb, Esq. F. R. S. E. &c. Coinmunicated by 
the Author. 

The Prodromo ddla Minerdlogia Vesutnana^ by Messrs Mon^ 
ticelli and Covelliy has been so frequently quoted <^ late, and 
accounts aad abstracts of it given in systematic works afid in 
journals, that a notice' of it might have been ere now expected 
also in the present Jcfumd of Science. A great many specie^ 
were described in thai work^ some of them probably new, but 
with' 86 little regard to the present state of mineralogical infer* 
mation in the rest of the world, have tliey been brought fom 
wjtfd, that mineralogists will have to adopt th^n only wttbthe 
utmost caution, if they wish to avoid giving double desdripw 
tions of the same substances. 

Ohristiapite, for instanoe, one of the species proposed as new^ 
was described under the name of Albite long previdusto the 
publication of' the iVfldromo, and much better detelpnimed by 
Professor Gustavus Rose, who published his masterly account 
of it in Gilbert^s Jmnats for Februoiy ISS&k It U much to 
be r^retted that names so honourable and respected as those 
of his Royal Highness Prince Christian of Denmark, and Pro- 
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&0spr Cleaveland of Boston^ should hare been attadied to a 
species which had a name before, that of Albite, a name adopt* 
ed by Professor Rose from the imperfectly characterized spe- 
cimens, to which it had been given by the Swedish mineralo. 
gists and chemists, whatever objections there might have been 
against the name itself, in order to avoid that unnecessary in* 
<a!;ea8e of synonyms which now a days so generally prevails. 

Systematic denominations should refer to systems, and ex^ 
press the degree of resemblance among. the objects d^iominat* 
ed. The only attempt at such a nomenclature was. made by 
f rqfessor Mohs, whose system ia th^ only one in exist^ice 
framed upon the pure principles of natural history., Trivial 
names are single word& attached to each species^ without ext 
presi»ng thear degree of resemUanee. No rule can be given 
for their formation except tlmtthey sfaoold not:be compound^ 
apd that they may refer to. anything connected with the s^e-^ 
cies. They should consist, as Linnaeus has it, ^^ vocalndo tumco, 
Itbere^ undequague desumtOn'''* Mineralogists ought to look to 
the interest of their science, and avoid applying new names 
to ina*ease, without the utmost necessity, what is already too 
miucb* A new species requires a new systematic^ denomina- 
tion ; but since a short name to designate it is sometimes called 
for, when the species is viewed from another than a systematic 
poiot of view, also a trivial name is necessary; To give a 
name to an acknowledged variety of another species^ as sm^ 
thyst^ pra^e, jffint, and others, from the older mineralogy, and 
lOanymcM^ that have been proposed in our own days, is to 
bettay a. perfect indifEerence in regard to the determination of 
the species, in as much as what- only a species has. a oright to 
la bestowed upon a variety. But it is sti)l more reprehensiUe 
firom. mere caprice to object to whole classes of trivial names, 
aufih for instance as are taken from persons^or.from localities, 
or from colours, and suppkntothers for them, whioh are often 
nol better than those which had been current before* The au^ 
thors of the Prodromo would probably not have deprived Pro* 
fessor Rose of the authority of fixing a name on the species^ 
whichi he first, solidly established, bad they been acquainted 
with his menuMV ; and we can now do nothing but wish that the 
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compliment to Prince Christian had been paid by a mineralo- 
gbt better versed in the literature of his science. 

Humboldtiiite, Davyne, Cavolinite, Biotine have been de- 
scribed as new species ; I select Davyne for the subject of the 
present communication, as I have lately had an opportunity of 
examining several of its properties in specimens of Mr Allan^s 
cabinet. The following description is drawn up from them, to 
which are added the varieties observed by Messrs Monticelli 
and Govelli in a much more comprehensive series of specimens. 

Form rhombohedral. Crystals similar Fig. 5. Combina- 
tion. R — CO (P). P (r). H + QD (s). P + oof JfJ. The 
faces r sufficiently enlarged produce an isosceles six-sided 
pyramid, with terminal edges of 154° 46% and lateral edges of 
BV 47", nearly, as deduced from the admeasurement of the 
latter. The fundamental form, from which this pyramid de- 
rives, is a rbombohedron of 112° 16% whose axis is = j\,Sd. 

Cleavage highly perfect, parallel to the faces JIf, or P 4. 09, 
cross fracture conchoidal. 

High degrees of lustre upon the faces of cleavage, which by 
the numerous parallel fissures to them often assume a pearly 
aspect. The surface of the faces r is often a little rough, 
though perfectly even. Colour white. Transparienoy oonsi-i 
derable. 

Brittle. Hardness =: 5.0. •.S.S, a little above apatite. Spfr. 
cific gravity nearly 2.4. 

In the specimens which I examined, the Davyne was asscka*. 
ted with brown dodecahedral garnet. They had been sent to Mr 
Allan by Lord Compton. Beside the variety represented in 
the figure, Davyne is described by Messrs MoBtic^Ui and 
Covelli as occurring in the combinations of the six-sided prism 
JbT, consisting of P, and with r and s separately, of different 
brownish tints, and various degrees of tnmslucency. They 
state the specific gravity at 2.S5. I am confident thiK; die one 
of 2.4 given above approaches nearer truth, though I could 
not arrive at a result entirely to be depended on, from having 
too small a quantity of the material. 

In contrasting the properties of Davyne with those of ne- 
pheline, the specific gravity of the latter is quoted as high as 
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8.279 whereas in fact it is much lower, and comprehended with- 
in the limits assigned to the species by Professor Mohs, nabfiely, 
2.5. ..^6. The result of a late eicperiment, which I tried ivith 
very pure crystals, is 2.692. The i\umbers 3.^741 are given 
in the first edition of Haiiy^s Traiti^ and by most subsequent 
authors ; but they cannot refer to nepheline. 

The authors of the Prodromo obtained the following result 
by chemical analysis of this species. 

Silica, - - 42.91 

Alumina, - 33.28 

Lime, - - 12.02 

Iron, - - 1.25 

Water, - . 7.43 

96.89 

Hence they infer that Davyne consists of one atom of bisilieate 
of lime, five atoms of silicate of alumina, and two of water, 
^ving the formula CS^ + S AS + 2 Aq. It forms a jelly 
with nitric acid, froths before the blowpipe, and dltc^g^ther 
nhows the phenomena corresponding* to its contents. 

The preceding statements, as far as they refer to the account 
given by Messrs Monticelli and Covelli, w^re taken from the 
translation contained in Silliman^s JoumcH for October 1826, 
as I have not had the advantage of comparing the original. 

All the characters of Davyne, and the general aspect of the 
substance itself, concur in assigning to it a place among the 
numerous family of the zeolites, that is, in the genus kouphone- 
q>ar of the system of Professor Mohs. As a systematic denomi- 
nation, that of the Davyan hmtphone-spar seems very appropri- 
irte ; and it retains the allusion to the illustrious individtial, 
in whose honour the name of Davyne was proposed. 

There is a peculiar charm attached to every novelty, parti- 
cnlarly if the new object, likfe a species in mineralogy, beariS so 
large a proportion to the whole contents of a natural kingdon). 
Next to this is the interest of contributing towards the mor6 
firm establishment of a fact but lately discovered, and from this 
pwm of view I believe the preceding account will not be coha- 
dered quite superfluous. 
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Akt. XXIV. — Notice regarding the Structure and Mode 

of Generation of the Virgviaria mirabilis and PennaJtvla 

phoaphorea. By Robert E. 6kant» M. D. F.R. S. £. 

F. L. S. Professor of Zoology in the University of London. 

Communicated by the Author. 

Skve&al specimens of the Virgularia mirabUis^ Lam. and 
Pennatula phoaphorea, lately taken in the Frith of Forth, and 
brought to me alive in s€a-water, afforded me a favourable op* 
portunity of observing k>me of the living phenomena of these 
singular animals. Notwithstanding the excellent observations of 
Bohadsch, Ellis, Pallas, and MuUer, on the structure and habita 
of Pennatulae, there is still much uncertainty respecting the 
nature of these anomalous zoophytes, and the most contradic* 
tory statements are met with in authors respecting their loco- 
motive powers. As they exhibit no point of attachment by 
which they can adhere, like almost every other zoophyte, to 
solid substances at the bottom of the sea, no doubt is enter- 
t£uned among naturalists that they float fredy to and fro in 
the deep, and Lamarck has instituted a new order of zoo- 
phytes (Polypi natantee J jfortherecepiionot seven genera which 
appear to exist in this unconnected state. Many naturalists^ 
Jiowever, have even maintained that they swim through the 
ocean by their own spontaneous movements, effected either by 
the waving up and down of the lateral expansions of the ani- 
mal, which was supposed by Pallas (El, Zooph. p. SGQt) and 
by Ellis (Phil, Trans, liii. 421 ,) or by the synchronous pul- 
sations of the tentacula of all the polypi ; and Cuvier {An* 
Comp. iv. 147.) supposes that the polypi are enabled to keep 
time, in rowing the mass through the deep, by their beijig 
all actuated by one volition. Cuvier expresses the same oju* 
nion in his Rigne Animal^ tom. iv. p. 83. A more singular 
and beautiful spectacle could scarcely be conceived, than ^ that 
of a deep purple Pennatula phoaphorea, with all its delicate 
transparent polypi expanded and emitting their usual brilliant 
phosphorescent light, sailing through the still and dark abyss 
by the regular and synchronous pulsations of the minute frin- 
ged arms of the whole polypi. But some authors, as Lamarck^ 
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(An. 9ans Vert, il 418,) and Schweigger, (Unier.nber Coral) 
reasoning from what is known regarding other compound ani-^ 
mflls, have denied the existence of this great locomotive power 
in a zoophyte placed so low in the scale, as contrary to every ana- 
logy, and not necessary to the existence or wants of the animal. 
The Virguhria mirabUiSy (Pennattda mirabUis, Mull.) is 
one of the most beautiful and rare zoophytes found on this 
coast. The specimens measured from six to ten inches in 
length, and were dredged up in deep water on the north side 
of Inch Keith. They perfectly correspond in ^ form and ex- 
ternal appearance with the elegtot coloured figure given by 
Muller, (Zool. Dan. Tab. xi.) Their aans is calcareous, 
solid, white, brittle, flexible, cylindrical, of equal thickness 
throughout, and exhibits no mark of attachment at either end. 
When broken, it exhibijts a radiated surface, like the broken 
spine of an echinics. The axis appears to have little connec- 
tion with the fleshy part, and to consist of concentric layers 
deposited by the soft parts surrounding it. When a portion 
of the axis is broken ofi^ from either exti;emity, the animal 
retracts at that part, so as continually to expose a fresh naked 
port;ion of the axis : hence we can take out the axis entirely 
from its soft sheath, and we always find the lower pinnae of 
the animal drawn up closely together, as if by the frequent 
breaking of the base. Thes^very delicate and brittle animals 
i^m to be confined to a small circumscribed part of the coast 
which has a considerable depth and a muddy bottom, and the 
fishermen accustomed to dredge at that place believe, from 
the cleanness of the Virgularise when brought to the surface, 
that they stand erect at the bottom with one end^of the axis 
fixed in the mud or clay. Muller^s specimens were likewise 
found on a part of the Norwegian coast with a muddy bottom! 
The polypi^ much resembling those of the common Lobuktria 
digitata^ are long, cylindrical, transparent, marked with longi« 
tudinal white lines, and have eight tentacida which present long 
slender transparent filaments or ciUcB on each of the lateral 
surfaces when fully expanded. The polypi are easily perceived 
extending through the lateral expansions or pinncB, to near 
the solid axis, where we observe two transverse rows of 
small round white (yoa placed under each pinna, and con<r 
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tained within the fleshy substance. These ova appear to.p^s 
along the pinnae, to be discharged through the polypi^ as in 
the Lobularia, (rorgonia, Caryophyllea, Alcyonia, &c. but 
they are certainly not generated by the polypi themselves, aa 
we might be led to believe by s<Mne authoi:s, as Pallas, (EL 
Zooph, 86^*) who state as a cfa^acter of these animals that 
their polypi are oviparous. The ova in almost every known 
zoophyte are formed.by the common connecting substance of 
the animal, and not by the polypi, which appear to be only 
the mouths or orgaps of digestion. In Plumularice, Sertu^ 
2aH^, Campanuldrice^ horny Cettarke, Aniennularicef the oya 
are formed in vesicles which originate from the centre of the 
stem. In FhtstrcB, calcareous CeUarias^ and som^ others, the 
ova are formed in the cells, but exterior to the bodies of the 
polypi, which disappear before the ova arrive at maturity* In 
the Lobularise, Gorgoniae, Spongiae, Clionae, &c, ' the ova are 
formed and matured in the common fleshy substance of thc^ 
body before they advance to be discharged through the polypi^ 
or the fecal orifices. The formation of the ova by the general 
apnnecting mass appeared more obvious in the PennattJapho^f^ 
fhoreay where I found innunierable round yellow ova about 
the size of poppy-^seeds plac^, not precisely in the sitUE^tion 
described by Bohadsch (see Phil. Tr, liii. 43S.) but at the 
back part of the pinnae, and many of them advancing fofn 
ward in the substance of the pinnae jto pass out through tb^ 
bodies of the polypi. Both Bohadsch and Pallas have placed 
\h^ ova in the pinnated part of the stem where I cou\d B(Qt 
detect any, the whole of that part being filled with a very 
190ft semi-muscular substapce destined to noove the axis^ the 
stem, and the pinnae. 

The axis of the Penfkattda pho^pkorea^ Linn, (P. rubrny PaU«) 
like that of the Virgularia, dissolves with effervescenjoe in nitric 
acid^ It 13 so slender aod flexible at its extremities, that it m 
found coiled up at both ends in the contracted state of the aoi*- 
mal,and bctcomes straight in its expanded condition. The polypi 
resemble thoi^ of the Virgularia. They have eight tentacub^ 
with long conical lateral ciliae. From the dark opaque purple 
matter, and numerous calcareous spicula covering their sheaths, 
the polypi cannot so easily be perceived exteloding along the 
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pinnae. On the back part of the pinnated portion' of the stem ot 
this animal we observe innumerable spictda collected into small • 
groups, and disposed on each side of a mesial longitudinal 
groove. When viewed through a lens, these slender shining 
spicula much resemble the groups of setae forming the feet of 
a nereis or aphrodita^ aild they all point backwards from ibt ' 
naked part of the stem. On watchirig the polypi of both 
these zoophytes when fully expanded in pure sea water, their 
arms and cilite were obiteryed reniaining like those of the Lo^ 
bularia perfectly motionless, excepting when some floating 
particles or animalcules impinged against thetn^ which caused 
them to contract their cilise or their tentacula, and sometimes 
to withdraw themselves languidly into their sheaths or cells. 
The only motions of the polypi were those of advancing and 
retreating to their cells, which they did slowly, and with thd 
tame irregularity observed in every other zoophyte, no two 
polypi and no two pinnae exhibiting any constant uniformity 
in their motions. The long c%l%<B of these animals are not vi- 
bratory in'gans, as in many smaller polypi, but are supplemen**' 
tary tentacula which feel, distinguish, and seize their prey 
when it strikes against them. By looking through the heads 
of the extended polypi with a lens, I could perceive a con- 
stant vibratory motion most obvioud in the VirgularisB, within 
the mouth, apparently produced by minute moving ciliee placed 
round the entrance of that passage, and minute particles were 
occasionally seen propelled from the mouth. The whole fleshy 
ii(libstance of both animals became slowly contracted or dhi<fc 
tended by agitating or renewing their water, and these motions 
were as languid as the dilating and contracting of an ttctmia^ 
to which Dr Fleming very justly compares the Pennatulsft 
(PhiL of Zods ii. 613.) The Virgularue did not exhibit the 
slightest power of changing their positions, or of retiring from 
each other when placed in contact with each other perpen- 
dicularly in a vessel of sea-water, nor could they turn tbem*- 
selves by distending their pinnae when they were placed o^ 
(heir faces horiafontally at the bottom of the water. The 
pennatulce showed no power of raising their bodies or swim« 
ming in the water, even when pinched and irritated ; but in 
distending their whole fleshy substance, by absorbing water 
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like an acHma or ictmloHay they exhibited that slow perislaltie 
or yermicular motion, accurately described by Bohadsch, which 
passes very gradually over their stem and pinnae, and causes 
the pinnae to assume various positions. The result of this 
successive distension of the parts when the animal lay hori- 
zontally on its back, was an almost imperceptible creeping 
motion in the direction of the naked part of the stem. This 
direction was probably given by the bundles of spines placed 
along the back, and the motion may be quicker when the ani- 
mal lies on a rough surface, and in its natural element. The 
motions of the pennatulae in bending their body, or contract- 
ing and extending their pinnae in different directions, were per- 
formed with the same languor as in other fleshy zoophytes; and 
were not in the least calculated to make them swim to and fro 
in the sea. Mr £ilii» states that they are often found floating 
near the surface (PhU. Trans, liii. 420), but this does not 
show that they reach that situation by their own efforts, and 
not by tides, currents, or storms ; and there is nothing in Bo- 
hadsch^s account of the slow motions of the pinnae which 
should make Mr Ellis believe that these parts move like the 
fins of a fish, and serve the same purpose as these organs in 
making the j>enncUul€B swim. The fishermen, almost daily ac- 
customed to see these animals, inform me that they Jiave 
never seen them swimming, but always procure them by their 
dredges or hook-lines from the bottom, where they shine with 
so great brilliancy as to enable them to perceive the fishes 
swimming into their nets. On shaking the PenncUuliB in the 
dark, I observed a few only of the polypi emit a brilliant but 
momentary bluish white light, and the Virgularice when 
diaken, emitted no luminous appearance. From all that I 
could observe of these animals in the living state, I think it 
quite improbable that PenncUtdce possess the power of swim- 
ming to and fro by their own efforts, but that they most likely 
lie at the bottom, and move in a languid manner, Uke Spa^ 
io/ngiy AsterioPf or Actinias^ and that their structure and mode 
of generation do not differ essentially from those of many 
other zoophytes. 
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Abt. XXV.-^iVo^tce respecting PrafeBsor Barlow's Ney^ 
Achromatic Telescopes with Fluid Object-Glasses. 

As we have on various occasions directed the attention of our 
readers to the great importance of the aplanatic fluid object- 
glasses of our countryman Dr Blair, we are sure that they will 
partake in our gratification when they learn that two gentlemen, 
highly qualified both by their knowledge and their ingenuity, 
have been for some time directing the whole energy of their 
minds to this most interesting branch of practical science. 

Mr Blair, the only son of Dr Blair^ has for more than two 
years been busily engaged in constructing fluid object-glasses on 
the principles discovered by his distinguished father. We had 
an opportunity of looking through one of them, and though it 
was only at a terrestrial object, yet it was easy to see its vast 
superiority to all ordinary achromatic instruments. Professor 
Barlow of Woolwich, to whom other branches of science owe 
great obligations, has likewise been occupied with the same sub- 
ject, both theoretically andpractically* He has had completed 
two telescopes, one of 3^ inches aperture, and another of 6 inches 
aperture. With the former he can separate all the double stars 
of that class which Sir William Herschel has pointed out as tests 
of a good 3^ inch achromatic ; and with the other he can of 
course separate many closer double stars, but as it is only newly 
finished he has not yet had any favourable nights for observa- 
tion. 

The principle of construction of this telescope is difierent 
from that of Dr Blair^s, and possesses some important advan- 
tages, as it increases the focal power of the instrument without 
increasing the length of the tube ; or, by keeping the focal 
length the same, he can shorten the telescope very considerably, 
viz. by one-third at least of the usual length. 

Professor Barlow will, we presume, submit these instruments 
to the Board of Longitude, whose especial duty it either is, or 
ought to be, to patronize with a liberal and active zeal every im- 
provement on the telescope. If other nations have already 
been allowed to outstrip ours in this branch of rival manufac- 
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ture, the time has now come for retrieving our character, and 
lieplacing us in the positicm itom which we have been driven. 

Professor Barlow informs us that he has been very greatly 
indebted for his success to the liberal scientific views and prac- 
tical ingenuity of Messrs W. and T. Gilbert, mathematical in- 
strument makers to the Honourable East India Company, and 
we have no doubt, from our own knowledge of their ingenuity 
and enterprise, that these able artists will now take a more pro- 
minent place in their profession than they have hitherto done. 
They are now occupied in constructing for the Commissioners 
of the -Scottish Light-houses one of the polyzonal or built up 
lenses, invented by Dr Brewster. This lens is to be made of 
flint glass, and is to have a diameter of no less than three feet. 
One of the zones has been fbr some time finished, and we ex- 
pect that it will be completed in such a manner as lo ad- 
vance the reputation of the artists, and do honour to the arts of 
Great Britain. 



Abt. XXVI. — On the Pei-mamency of Achromatic Tde-* 
scopes constructed with Fluid Obfect-Glasses, By Archi- 
BALD Blais, Esq. In a letter to Dr Bbewsteb. 

Dear Sir, 

As I have been for some time occupied with the construction 
of aplanatic telescopes on the principle discovered by my fa- 
ther, in which the aberrations are destroyed by means of a 
fluid which disperses the variously coloured rays of the spec- 
trum in the same proportion as crown glass, with a view to 
the establishment of a regular manufacture of these instru- 
ments, it will not be thought improper to give an account of 
tlie experience which has been already had of the permanency 
and general practical utility of instruments constructed on 
this principle, as it has been believed that there are certain 
practical objections which have hitherto prevented them from 
being brought into general use. 

In the first place, it has been very generally doubted whe- 
ther any method had been discovered of enclosing the fluid 
BO perfectly as to prevent the nsk of its escape at a future pe« 



riod ; find it has likewise been supposed that the fluid itself 
might be liable to some change which might impair the pei> 
formance of the telescope; 

Amply sufficient experience has been had^ however, to show 
that telescopes may be constructed on this principle so as ta 
be liable to neither of these objections. A telescope of this 
kind is now in my possession, in the object-glass of which the 
fluid has been enclosed for upwards of thirty years, without suf- 
fering any diminution of quantity, and its performance continues 
decidedly superior to that of any common achromatic telescope 
of the same focal length. In this instrument, however, a slight 
change did take place in the fluid within a few years after it 
was constructed, owing to a minute quantity of one of the 
substances contained in it being deposited in a crystalline form. 
By this the refractive and dispersive powers of the fluid ne^' 
cessarily underwent a slight alteration, and the correction oi 
the aberrations is certainly not so perfect as at first ; the de- 
gree of imperfection, however^ is barely appreciable, and the 
correction of the colour is still qwsiderably more perfect than 
i» possible in the common achromatic telescope. 

In order to obviate entirely this last mentioned defect, ex- 
periments were made for the purpose of discovering a sub- 
stance capable of supplying the place c£ the one diqK>sed to 
crystallize, and free from that defect. In this com[dete suc- 
cess has been attained, and object-glasses have remained with 
tbia fluid enclosed in them for twenty-one years without suf* 
fering any alteration, and which continued to perform as well 
as at first. This fluid, which is the one now adopted, produ- 
ces a perfect correction of the chrcmiatic aberration, dispers- 
ing the variously coloured rays of the spectrum in exactly the 
same proportion as. crown glass. Its refractive power is soaie>^ 
what greater than that of the farmer, which rendered adi&r- 
ent set of curves necessary for the correction of the spherical 
aberration ; and as the services of a glass-grinder could not at: 
that time be commanded, these last mentioned object-glasses 
were not altogether perfect in this respect, on which account 
they were taken to pieces for the pui*pose of being rendered 
complete^ one, however, being reserved for the purpose of 
proving the durability of the construction. 
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Tbe method employed for endosifig the fluid has proved 
8Q efiEectualy that not a single instance has occurred of iti^ 
escape from a finished object-glass ; and there were ten or 
twelve small ones of about two inches aperture, which remain- 
ed filled with the first mentioned fluid for upwards of twenty* 
six years without its sufiering any diminution. These were 
afterwards taken down for the purpose of being filled with 
th/9 improved fluid, at the time when I was receiving instruc-i 
tioas from my father in the method of putting this invention 
into practice. 

r When object-glasses of this kind are of considerable diame* 
ter, it is diflicult to prevent the intrusion of a small quantity 
of the cement, used for the enclonng, into the space containing 
the fluid. ' This takes place, however, only to a very small ex^ 
tent, presenting the appearance of a few minute gl(]J[>ules only 
adhering to the edges of the object-glass, which, if objected to^ 
may be kept out of sight by slightly reducing the aperture/ 
In some cases a small bubble of air is present ; this, however, 
does not arise from any escape of the fluid, but is present from 
the first, and when so present, the intrusion of the cement does 
not take place. When the object-glasses do not much exceed 
two inches in aperture, they may generally be made without 
either bubble of air or intrusion of cement 
. On the whole, if there be any differetice in regard to per- 
manency, it would seem to be rather in favour of an object* 
glass composed of two lenses with an enclosed fluid, as it will 
he impervious to the dust which gets between the lenses of 
common achromatics. * 

. The superiority of these instruments, when accurately eon* 
structed, over eommon achromatic telescopes, is greater than 
might be at first expected, even from a perfect removal of the 
colour. It is to be kept in mind, however, that the colours of 
a secondary spectrum, produced by a combination of crown 
and flint-glass, are more injurious to the perfommnoe of a tele- 

* When the object-glasses with fluids are properly constructed^ so as to 
correct the spherical aberration^ thr^e lenses are required, and the fluid 
is only between two of them) so that in that case they will be liable to the 
intrusion, of duRt between two of the glasses in the saroe way as common 
achromatics. 



scope, in proportion to their entire breadth^ than those of tb<» 
primary spectrum produced by the refraction of a single me-, 
dium, on account of the more uniform density of the former.^ 
A great part of the breadth of the primary spectrum is com- 
posed of rays which are weak and inefficient, and incapable of 
doing much injury to the distinctness. The secondary qpec« 
trum, on the contrary, consists of the whole primary spectrutn 
blended into two narrow but dense fringes, which do not fail 
to produce their full bad effect upon the performance of the 
telescope, as is very manifest when the aperture is at all con-* 
nderable. * Upon these considerations probably, Mr Herschel 
Tery judiciously recommends, that in the construction of achro» 
matic telescopes a union should be formed, not of the extreme 
ired and violet, but rather of two of the intermediate colours, 
£uch as the orange and green, which may be best done by 
somewhat over-correcting (as it is termed) the primary colour, 
by which means the blue and red will be united, and the vio* 
let thrown out altogether, forming the least refracted ray. By 
this means a greater concentration will be obtained t>f the more 
effective rays of the spectrum at the expence of the diffusion 
of those which are of less importance. I have heard my father 
mention that he believed a very fine telescope belonging to the 
late Mr Aubert owed its excellence to its being constructed by 
accident in this way, as it exhibited a diffuse violet fringe round 
the object on pushing in the eye-piece, instead of the usual 
wine-coloured one. 

I have constructed several telescopes on my father^s princi* 
pie of twenty inches focal length, and two and three-quarter 
inches aperture, in which the removal of both aberrations is 
complete, so that the edges of the brightest object continue of 
a perfectly pure white when the eye-glass is brought within or 
without the focus, showing that the colour is corrected notoply 
for the lenses of the telescope, but for the humours of the eye 
itself, thus rendering vision through the telescope more perfect 
than the most perfect naked vision. This may perhaps be 
thought extravagant, nevertheless it is strictly true, as the 
chromatic aberration in the eye is far from being a small quan* 
dty, and may eaaly be rendered visible. 

These instruments, notwit^hstanding their shortnesi, bear 
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trith the moi^ pecfect distinctness a power of two hundred: 
tunes, and are most effective in reading a printed paper dur- 
ing bright sunshine with a power of three hundred times. Not 
having any convenience for observing, I have not yet been able 
to make trial of their performance in separating double stars. 
I am inclined to believe, however, that the terrestrial objects 
which I am in the habit of using are even more rigid tests of 
the performance of the telescope than the fixed stars. The 
object which I think best for proving both the figures of the 
lenses and the accurate removal of the aberrations^ is a minute 
image of the sun reflected from a small convex surface, such as 
a thermometer bulb blown of black enamel ; this, when viewed 
at a proper distance, has exactly the appearance of a fixed star, 
excepting that it has the advantage of being capable of being 
made much brighter* This object, when of sufficient bright- 
ness, is by much the most delicate test of the correction of the 
colour that can be used ; and as the telescopes I have con-* 
structed show such an object extremely small and perfectly 
round, I know from experience that they may safely be relied 
on tor separating the most difficult double stars. The aper^^ 
tcnres <^ these instruments might have been made still conaU 
derably larger than they are, had I not been prevented by 
^ want of glass of a sufficient thickness. As it is possible^ 
however, that a minute quantity of the spherical aberratioa 
which remains in those parts of the lens which are about half ^ 
way between the circumference and the axis, and wluch it is 
impossible altogether to get rid of, may in extreme cases be- 
come aemnble, it will on that account not be advisaUe to push 
the increase of aperture to an immoderate extent. In the largeal 
ap^ures which have been tried, however, I have not been able 
to discover any traces of the green and purple which constitute 
the secondary spectrum. 

I am at present engaged in the construction of a telescope 
ive and three^ight inches in aperture, and five feet in focal 
length ; but as I have not yet the advantage of employiDg a 
machine for the purpose of giving to the lenses the very accu^ 
rete figum whidi an instrument of that size demands, very 
great success is perhaps not to be expected. I should wish 
likewise to oeke the aperture for that focal length to exceed 
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^ iBches, but have been prevented from doing «o by the wont 
of glass of a sufficient thickness. 

After what has been said, it will perhaps be asked how it 
happens that the manufacture of such valuable instruments 
has not been prosecuted hitherto. A full answer to this ques- 
tion it is perhaps not in my power to give ; but this much I at^ 
able to state from certain experience, that it has not arisen from 
any defect in the instruments themselves. - 1 know that many 
years and much painful perseverance were employed in bring- 
ing the invention to perfection, for to perfection I trust.it will 
soon be known that it was brought ; and although it may be 
thought surprising that exertion should cease just at the time 
when all the difficulties had been surmounted, yet I am per- 
suaded that it is far from impossible. The ardoue of dkco^ry 
vnll then be gone, and may evea pass into a degree of depres- 
sion if the previous anxiety and interest have he«i gi^at. Be- 
sides that the kind of exertion requisite for establishing a manu- 
facture is very different from that required for prosecuting an 
interesting object of science, and the capacity for both may not 
co-exist in the same individual ; I may Ekewise be allowed t6 
add that my fether's attention was diverted from that object by 
being subsequently engaged in rendering services not less im- 
portant to the country. He had previously made experiment!^ 
by which he discovered the method of preserving lime juice at 
'sea for any length of time, and being afterwards appointed 
first commissioner of the Board for the care of Sick and Hurt 
seamen, he succeeded, by his urgent representations, in pre^ 
vailing upon the Admiralty to order a regular supply of lime 
juice thus preserved for the use of his • Majesty's ships, the 
consequence of which has been the complete fulfilment of his 
prediction at the time, viz. the entire expulsion of that destitic- 
tive disease, the sea scurvy, from the British navy.* Dr Blmr 
has, however, never lost sight of the object of forming a manu- 
facture of these instruments, and was sometime ago at the pains 
to instruct me by actual practice in every particular connected 
with their manufacture. And in order to remove all heaitation 
in r^ard to their permanency, I may add that my father has 

* To, learn the extent of the benefit thus conferred it is only necessary 
to read the account of Lord Anson's Voyage round Cape Horn. 
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always recommended me to guarantee the maintenance of the 
instruments in a state of good performance for a certain time, 
such as twenty or thirty years, or indeed almost any limited 
term, which recommendation I shall certainly follow, if suffi- 
xketit encouragement can be obtained for the establishment of 
the manufacture. 

vl am, Dear Sir, respectfully, 

Your most obedient servant, 

A. Blair. 
Cdikburgh, 16, Broughton Place, 
M September 1827. 

Abt. 'Xi^WlL'^^Minerahgical Notices^ communicated by Dr 
Chaklks Harthan of. Blankenburg, of the Duke of 
firunswiek^s Mining Service, M. W. S. &c. &c. 

1. Gtlaucqlits, a new mineral species. This substance was 
first described by Mr Sokoloff in iheRussian Journal of Mines.* 
It is found massive, presenting traces of cleavage. The frac^ 
ture is splintery and uneven ; lustre vitreous ; colour lavender- 
blue, passing into green. It is translucent on the odges* 
Hardness = 5.0... 6.0. Specific gravity = 2.721 Bergemann ; 
= 2.9 John. 

According to Dr Bergemann^ -f- it consists of 

U.6% Silica, 4.57 Potash, 

29.77 Alumina, 11.08 Lime. 

Its mineralogical formula is NS^ + 368^ + AS. 

Before the blowpipe it melts difiicultly on the edges, but is 
soluble in borax and salt of phosphorus. It loses it colour. 

It occurs in compact felspar and granular limestone, with 
talc, near Lake Baikal, in Siberia. 

2. BismiUhic Blende, a new mineral species described by 
Professor Breithaupt of Freiberg J.— Tessular. Simple forms. 
O Cl Cl 

• Poggendorff't Annalen der Physik u. Chemie^ 1827, Number IL p. 267. 
+ Von Leonhard's Handbuch der Ot'yktognofie^ 2d Edit. p. 741. 
t PoggendorjT* Annalen, ^c» 18279 Number il p. 27&* 
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Character of combtnatioii, semi-tessular, with inclined faces. 

Combinations,!.^.-^^ 2- T'^T* ^ Plate III. Fig. 12. 

Cleavage, dodecahedron, imperfect. Fracture concboidal, 

uneven. Lustre adamantine, resinous. Colour, cIove-browB 

and reddish-brown, inclining to blackish-brown and wax^yeU 

\1dw. Streak yellowish-grey, sometimes inclining to smoke^ 

grey. Opaque, semi-transparent. 

Brittle. Hardness = 4. 6... 5.0. Spec. grav. :::: 5.913... 6*006. 

Cwnpoun^ vanetie^.—^T win-crystals : axis of revolution per- 
pendicular, face of composition parallel to a face of the octa^ 
hedron. Globular and stalactitic, sometime^s with fibrous com- 
position. Crystals and imitative shapes very fine. 

The chemical composition is unknown. 

It is found in veins at Schneeberg in Saxcmy, in the mine 
Kalbey with quartz, bismuthic ochre, and native bismuth. 

8. iZmeni^^.-^Under this name Professor Kupffer of Kasan 
describes * a mineral found at Ilmensee, in Siberia, as a new 
species. Professor Gustavus Rose of Berlin, -f* and Mr Levy J 
have since shown that it is nothing else but titanitic iron, a 
variety of the axotomous iron ore of Mohs. 

4. Oligoclase. — Under this name Professor Breithaupt || 
describes a new species of the felspar family. Its forms are 
tetartoprismatic, like those of Albite, from which it difiers in 
specific gravity, which is = 2.64... S. 66. In the second Num- 
ber of Poggendorff^s Annals for 1827, Professor Breithaupt 
says that the soda spodumene from Stockholm belongs to the 
oligoclase. 



Aax. XXVIII.-— JVb^i(?e respecting an Emigration of Butter^ 

flies, § By P. Hubeb. 

Ih the month of August last (1826) I had the honour to 

* KattnerU ArtMv fUr die getammte NahMrdldvre^ 1821. Na i. 

t Pi^ggendotffU AmuUen^ j^c. 1827. No. ii^ pu 286. 

X PhiL Magazine J and Atm, of Phil. January 182 1> p. 27. 
' It PoggendorJTe Awnakny j-c. 1826. No. z. p. 288. 

I Translated from the MSmoires de Ltt Society de Pkynguesi ^Histoire 
Naturelle de Geneve, Tom. ill. part ii« p. 247. 
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communicate to the Physical and Natural History Sodety of 
Geneva the following fact, which I believe to be entirely new 
in the history of butterflies. Not having been an eye-witness, 
I shall be obliged to enter into all the details necessary to 
give confidence to my lecture, and I hope I shall be excused, 
if, in obedience to the wishes of the committee, and in order 
to give greater notoriety to the phenomena, I omit in this 
novel relation none of the circumstances necessary to estabKsil 
the truth of the facts. 

This singular observation was made by all the members of 
arespectable family of Neuchatelin Switzerland, residingdurin^ 
the summer in the district of Grandson, (Canton of Vaud) in 
the country called La Outre. 

On the 8th or 10th of the month of June last, Mrs Meuron 
Wolf saw with surprise passing by the window of her dining, 
room, which is on the ground-floor of lier house, and facing 
the east, a crowd of flying objects, to which she then pudd no 
attention ; but the phenomena continued so long as to excite 
tier curiosity, and mistrusting her own short-sightedness, she 
called to her son James to go and see what was passing by 
the terrace. 

Mr James de Meuron immediately called his parents to be- 
hold a singular and astonishing tlung. It was an immense 
flight of biatterf^eS) who crossed the garden with the utmost 
rapidity^ 

They immediately left the table to see this curiosity. It 
was certainly worth the trouble, and without being naturalists^ 
they could not but admire this beautiful sight. 

These butterflies were all of one species, and amongsf'the 
most beautiful of pur country,. They caught several with a 
net, with the same ease that they fish for herrings. Thej 
then recognized them to be the ^dly butterfly of the thistle, 
called in French La heUe dame. These butterflies flew 
very swiftly, and they all went in the same direction, crossing 
the garden diagonally, and exactly from south to north. The 
presence of men did not frighten them ; they neither diverged 
to the right nor the left, and flew as near the one as the other.. 

The whole of the Neiichatel family, with the true tact of 
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natinrali8t3» divided]! that they might i)etter' observe the phe- 
nomena. 

. Those who were younger and more active followed the but- 
terflies tar a long time in the direction to which they were go- 
ing, the others went to the other side from whence the columns 
were coming ; but although they accompanied them a very 
long time, they did not succeed in beholding either the begin* 
ning or the end of this ino£Pensive army. 

The passage lasted upwards of two hours, without any in- 
terruption, from the moment when they were first observed, 
and it i^ pro^bable that they had begun some time before they 
caught the eye of Mrs de Meuron. 

The column was from ten to fifteen fee( broad ; these but- 
terflies did not alight upon the flowers ; their flight was low, 
rapid, and equal. 

Such are the facts which have been unanimously transmit- 
ted to me by the members of the enlightened and interesting 
family who were witnesses of the curious phenomenon. 

AH that has been capable of observation in this remarkable 
fact has beeii examined as if by real naturalists, and with that 
sort of interest which overlooks no characteristic circumstances 
in a new question, by those young persons, occupied with col- 
lations, and well versed in the natural history of insects. 

The fact then is undoul>ted. 

But it appears to me most singular, that it relates to a spe- 
cies of butterfly, whose caterpillars do not live in societies (at 
least not in our country) and are themselves isolated from the 
time they quit the egg. 

I should have been less surprised if I had heard qt the 
emigrations of the butterijies Petite-tortue^ Paon de Jour, or 
MoriOi whose caterpillars l^ve in common and in very nume- 
rous families upon the nettk and the willow. , All the cater- 
pillars who live in societies seem to keep together by the com- 
mon ties of utility ; each ^e goes out to explore, and leaves 
behind them the silk which helps to conduct their companions 
upon the branch where they have found food ; but when once 
they are provided with wipgs these insects seem no longer to 
recognize each other^ as'if the state of the chrysalis, that sleep 
of the instinct, during which the developeineut of the (H'gans^ 

VOL. VII. NO. II. OCT. 18^7. z 
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is so active, as if I say that state of transition had made them 
forget the memory of mutual relations. 

Concerning the butterflies, heUes dames^ isolated from their 
birth, what singular cause could induce their uniting in such 
numerous phalanxes, and determine them to quit their country 
for a nprthern climate, mountainous and severe ? From what 
region do they come, and in what place will they stop P 

A fact so striking ought to have made some sensation in 
other parts : These same butterflies, indeed, were seen in Pied- 
mont by Professor Bonelli of the academy of Turin, before 
they appeared in Switzerland. According to his account, giv- 
en in a letter addressed to Mr Moricand, 13th January 18£7, 
the appearance of the thistle butterflies took place in the end 
of March 1826, in the neighbourhood of Turin. These but- 
terflies, though they stopped some time in places through which 
they passed, went in a mass in a direction from south to north. 
The air was filled with them, especially where there were 
flowers, and at night all the plants were covered with them : 
The 29th of May was the day in which they were most abun- 
dant. A considerable number were seen during several days 
following. Their numbers then sensibly diminished, but a 
good many remained till the month of June. 

The fact was common in all the country, especially at Coni, 
Racconni, Susa, &c. 

A passage similar to this had taken place at the end of' the 
last century. The Count of Locke has given a description 
of it in the Memmrs of the Academy of Turin, There is lit- 
tle doubt ^hat a part of this column, a strong division, had 
steered towards Switzerland, where it had most probably di- 
vided itself in order to occupy our diflerent valleys. 

I have reason to suspect that one of these parties had taken 
the route along the valley of the Lake of Geneva, and had 
reached that of the Rhone, having heard from the young en- 
tomologists that the number of butterflies, belles dames, seen 
this year in the envii'ons of Lausanne as far as Bex, and even 
to the mountains which end that valley ,^ was infinitely greater 
than usual. This beautiful butterfly without being rare, is 
nevertheless not common in our country ; but this year, and 
before 1 knew of their great emigration, I had myself observ- 
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cd with astonishment the inconceivable i^umbers of these in- 
sects in the districts of Grandson and Yverdun, and what 
. made it more singular, it was not the dme when they used 
generally to appear, which was at the end of summer and au- 
tumn ; they were also larger and more beautiful than they 
commonly are, from the brilliancy^ and fine preservation of 
their colours. I found a great, number at the foot of the 
mountains, and upon the Jura, where their brilliant appear- 
ance contributed not a little to the embellishment of nature. 

These butterflies dispersed among the flowers did not ap^ 
pear to' have amongst them any other connection but the 
sexual one. 

These caterpillars were from that time well known. They' 
not only found their food upon the thistles and artichokes, 
biit the viperine and the leaves of the passeroses were attack- 
ed. V 

Here then is a new fact simply stated. One of the most 
beautiful species of our butterflies comes to us from the south ; 
it flies in a close column, expands through our country, and 
spreads probably as far as Germany ; but are these emigra- 
tions frequent, are they annual ? The letter of the learned 
Italian naturalist says, that they had already seen this pheno- 
menon a few years before in Piedmont. 

We ought not to infer, from their irruption towards the 
north, that they emigrate again to our climate in autumn, or 
that their natural multiplication is not great enough to give an 
equal increase. These mirations, then, do not resemble 
those of birds of passage ; nevertheless, in our complete igno- 
rance of all the causes and motives which determine them, 
it is proper to gather the facts which relace to them,~ and 
carefully to study all the circumstances. The naturalists of 
the countries who read our memoirs are invited to commu- 
nicate their analogous observations. It will be very inte- 
resting tp know how far the multiplication and existence of 
this species extended into the south, to know exactly where 
they came from, in the first place, in what place they are 
most common, why they. quitted it, &c. &c. 

The answer to these questions will form one of the most 
curious chapters in the history of insects. ' 
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Art. XXIX. — On the PermecAUitg of Trcmsparent Screens 
of epctreme tenuity by radiant Heat. * By Wixliam 
Ritchie, A. M. 

The permeability of transparent screens by invirible radiant 
heat flowing from «a body of aJi elevated temperature was first 
establi^ed by Professor Prevost of Geqeva, and confirmed by 
the elaborate experiments of M. Delaroche. As the results, 
however, have been doubted by several philosophers, Mr 
Ritchie considered thatjt would be desirable to place the 
fact beyond the reach of controversy by new experiments. 

Exp. 1. A large glass globe having been blown so thin as 
to be nearly iridescent, a small portion of it was fixed opposite 
a circular hole about an inch in diameter, in a piece of tin 
plate. A delicate air thermometer was. then placed oppo^te 
the disc of glass on one side of the plate, and a heated iron 
ball oppoi^te to the bulb on the other. The disc of glass was 
kept uniformly behw the temperature of the surrounding air 
by a currant of cold air playing constantly against it. The 
following results were then observed :-— 

1. When the ball was at a low temperature, the thermome- 
ter indicated no sensible efiect. 

2. When the temperature of the ball was high, but not 
visible in the dark, the effect on the thermometer was very 
considerable, even when the ball was placed at a greater dis- 
tance than formerly. 

" Here,*** says Mr Ritchie, " we have two sources of heat, 
which, on account of the change of distance, would produce 
equal efibcts on the naked bulb of the thermometer ; but by 
the intervention of a cold screen ^the effect of the former is al- 
most annihilated, whereas the effect of the other is still very 
considerable'. This difference cannot possibly result from the 
difference of temperature in the screen, which is kept as nearly 
as possible at the same temperature by the influence of the 
current of cold air. We are therefore unavoidably led to.the 
follo^ying conclusion^-^Aa^ the progress of the heai was in the 

• This is a full abstract of Mr Ritchie's paper read before, .the lloyal , 

Society on the 8th Marvch 1826. 

4 
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Jirst eaperimefU arrested by the screen ; whereas in the other ^ 
apcnUmi of it freely radiated through the screen^ cmdjbund 
its wpy direeHy to the bulb of the thermometer r 

Exp. 2. Two air thermometers, with the thinneet possible 
bulbs were taken, aad the interiiH- hemisphere of one of them 
was coated with a fine opaque film of pounded charcoals The 
bulbs of the thermometers were then jdaoed at the same dis- 
tance from a heated ball at the temperature .of about ^00^, 
and the space through which the fluid descended ia each was 
divided into the same number of equal parts* The heated 
ball, just visible in the dark, was placed at a' greater distance 
from the two thermometers, and the liquid sunk further in the 
one with the coated bulb tha^ in the other. 

Hence it follows, ^^ that when the temperature of the ball 
was 2cm;, the whole current of radiant heat was arrested by the 
external hemispheres of the balls, but when it was high a por- 
tion of the radiant heat freely permeated the transparenthuS^y 
which portion was arrested by the opaque cocMng in the other, 
and raised the temperature of the included air. 

Exp. 3. A number of very fine threads of glass or wire 
were stretched parallel and at right Angles to each other across 
a frame <^ moderate size. A broad camel-hair pencil dipped 
in tHcvhite of an egg was brushed over the whole, so '^as to 
cover the small square with a delicate transparent liquid film. 
The screieu was then placed between the differential thermo- 
meter described in this Number, and the heated body, when 
the following effects were produced. 

1. The temperature of the ball being low, and the screen 
kept at almost th6:;same' temperature by constantly applying 
the white of an egg mixed with cold water to the tipper side 
of the frame, no sensible effect on the thermometer was per- 
ceived. 

2. The ball being just visible in the dark, was placed at sl 
greater distance, and a striking effect produced. 

Hence raMcmt heat freely permeates a very thin transparent 
Uquid screen. Mr Ritchie also found that a liquid screen is 
more permeable by radiant heat than a solid one. 

Exp. 4. When the screen was placed at different distances 
from the heated ball, a very little difference was observed in 
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the descent of the fluid. In one experiment the efiect was 
18* with the screen close to the instrument, and yet this fluid 
rose only one degree when the screen was removed five inches 
towards the heated ball. 

Hence in the preceding experiment the effect was not pro« 
duced by heat radiating from the posterior surface of the 
screen, but by heat actually radiating through the screen, in 
the same manner as light radiates through water, or other 
transparent fluids. 



Art. XXX.— On a new form of the Differential Thermo^ 
meter, with * eome qf^ its ajppUcations. * By William 
Ritchie, A. M. Rector of l^in Academy. 

On account of the difficulty of placing the bulb of the ther- 
mometer exactly in the focus of a metallic reflector, when the 
source of heat is removed to different dist^ces, Mr Ritchie 
has proposed the following instrument for experiments on ra- 
diant heat. 

It consists of two cylindrical chambers of very thin brass or 
tin plate from two to six or eight inches in diameter, and.from a 
quarter of an inch to an inch thick. These chambers, like those 
of the photometer, described in this Journal, Number iv. p. 340, 
are connected by a thermometer tube bent in the form of the 
letter U, having small bulbs blown near its upper extremities. 
The tube contains a coloured fluid, such as sulphuric acid 
tinged with carmine, alcohol, &c. The outer faces of the cy* 
lindrical chambers are coated with lamp black, in order to ab- 
scnrb the radiant heat, which is quickly conducted to the inte- 
rior of the chamber, and expands the included air. The scale 
may be divided into any number of equal parts, as the results 
are only to be compared with each other. 

Mr Ritchie next proceeds to determme by thb instrument 
the law of decrease of radiant heat with the distance. 

Exp. 1. A cylindrical- vessel of tin plate filled with hot 
water, and having its diameter the same as that of the cham- 

* This 18 a fUll abstract of Mr RUcbie's paper read before the Royal 
Society, Deermber 9\, 1886. 
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l>ers of the thermometer, was placed at different distances 
ftotti it. The results deviated very consider cMyJrom the law 
cf the sqaaares of the distances. 

£xF. 2. The same experiment was repeated with a canister 
of a smaller diameter^ The restdts now approached more 
nea/rly to the squares of the distances. 

Exp. 3. Iron balls about two inches in diameter were now 
substituted in place of the canister. The results were now 
within the Umits of error ^ as the sqtmres of the distcmces of 
the centres of the baUsfrom the end of the instrument. 

Exp. 4. Two heated balls were placed on one side of the 
instrument) and one on the other, (the whole being of the same 
temperature,) and the instrument was moved till the fluid re- 
mained at zero. The distances of the centres of the baUs were 
then 08 1 to the square root of 9.. 

The deviation from this law in the case of the large^anister 

was ascribed by Mr Leslie either wholly or in part to hnper* 

Ject reflection ; but as the same anomaly takes place without 

refUctunty Mr Ritchie concludes that this cause cannot be the 

true one. 



Akt. XXXI.— JVo^iVe respecting Professor Hcmsteeris New 
Chart of the Isodynamic Lines for the whole magnetip in^^ 
, tensity. With a Chabt, Plate IV. Communicated by 
Professor Hansteen of Christiania. 

We have much pleasure in laying before our readers a cor- 
rected chart (Plate IV.) of Professor Hansteen^s Isodynamical 
lines for the whole magnetic intensity, which he has been so 
kind as to communicate to us. It contains the recent obser- 
vations made by Captain King at Bio Janeiro and Maldonado 
Bay, near the River Plate. 

The dotted line of the dip in 1780 will be seen cutting the 
equator in 90® west longitude, and passing through Bahia to- 
wards the equator in 40** east long. The same line for 1823 
will be seen to the south of Bahia, cutting the former in 10* 
west longitude, and passing to the south of Ascension and St 
Thomas. 
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'The uppennost curve on the left han^, where the intensity is 
1.7 returns into itself in an oval form, and surrounds the whole 
of Hudson^s Bay, touching nearly the 70th degree of north 
latitude. The maximum intensity appears jto be 1.8, and 
occurs in the centre of the above oval near the bottom of 
Hudson^s Bay, at a distance of more than WJrom the North 
Pete of the earth. This point is consequently altogether dif- 
ferent from that point where the dip is — 90®, a result which 
perfectly agrees with Professor Hansteen's theory of twomag^ 
netic axes. In his Researches respecting the magnetic of the 
earth, p. 873, he has already hinted that the inclination o{ the 
magnetic axes must be greater than is there assumed, a fact 
which the chart of intensity plainly shows, and by previous!;^ 
assuming this angle at 35^ he found that there was such a very 
near agreement between the calculated and observed variations, 
dips, and intensities, that he has no doubt that the theory will 
perfectly harmonize with the observations; - 

In every meridian there is a minimum of intensity near the 
equator ; but these minimums are of different values in differ- 
ent meridians. The greatest of these minimums occurs in 
about 112° west longitude from Ferro, and about 7® north la. 
titude, and amounts to 1.51. The least minimum occurs in 
50^ east longitude, and about 14® south latitude, and amounts 
to 0.8. A line joining all these pcMnts of least intensity would 
be called the line of the minima. This curve, it must be ob- 
served, is very different from the line of the dip. It woi|ld be 
of great interest to the theory to determine, by accurate expe- 
rknents, the ratio between the greatest and least minimum, anH 
the situation of the two points where they occur. The eccen- 
tricity of the magnetical axes might thus be exactly determined. 

As the chart does not contain the northern parts of Europe, 
we may mention that the curve line of ^ . ' 

1.6 passes north through Greenland. 

1.5 passes south of Iceland, and turns round the north of 
Lapland. 

1.4 passes through Edinburgh, through Norway, Sweden, 
Finland, and south of Archangel. 

1.8 passes through Madrid, Austria, Poland, &(^. 
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Aet. XXXII — On BerthierUe^a New Mineral Species. By 
William Haidimgeb, Esq. F.R.S.E., &c. CommunicaU 
ed by tbe Author. 

The ^ecies to which the present communication refers is one 
of the numerous results of Professor Berthier^s indefatigable 
exertions- to increase our knowledge of mineral productions. 
No scientific account of it having yet reached this city, I must 
content myself with giving here what can be extracted from Le 
Globe newspaper of the 30th June ISST* relative to a meeting 
of the Institute', held on the ^th of the same month. In that 
meeting M. Berthier gave an account of the new species, and 
did me the honour of proposing for it the name of Haidinger^ 
ite, not aware of the same name having been previously appli* 
ed by Dr Turner * to the diatomous gypsum-halonle, a spe- 
cies which I had described some time ago, and which Dr 
Turner had analyzed,-|- and found to be an arseniate of lime, 
combined with less water than in the pharmacolite. In order 
to avoid t^e double employment of one name, I take the liber- 
ty of proposing a new name for the new substance. , From my 
/Cpming thus forward, I trust M. Berthier will perceive my 
desire of having my name linked with the literary history of 
the species in question ; while the mineralogical public will 
no doubt approve of my proposing the name of Berthierite^ 
which happens to be unoccupied, and which is peculiarly 
appropriate to the species in question ; much more so than 
most of our mineralogical names, as the species wa;f not only 
discovered and analyzed by M. Berthier himself, but, by the 
particular process which he devised, rendered useful to the 
arts. ^ 

The Berthierite is an ore of antimony in the economical 
acceptance of the word ; as it consists of four atoms of sul- 
phuret of antimony, and of three atoms of protosulpburet of 
iron, the antimony being combined with twice as^ much sulphur 
as the iron. It occurs at Chazelles, in Auvergne, in a vein 
which promises to be very productive. It had been worked for 

* EdifhJmm. of Science, April 18S7. f Id. October^l82d. ^ 
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some time, but was again abandoned on account of the bad 
quality of the antimony extracted. M. Bertbier has imagined 
the following process, by which the metal obtained becomes 
perfectly pure. The mineral, without preyious roasting, is to 
be melted with about one-third, or a little less, of its weight of 
metallic iron, to which is added a small quantity of sulphate of 
soda mixed with charcoal. 

In regard to its external appearance, Berthierite much re- 
sembles isome of the other species of the genus antimony-glance, 
as the common grey antimony, and the Jamesonite, and also the 
zinkenite. It occurs in elongated imbedded prisms, with a 
angle pretty distinct longitudinal cleavage. Its colour is a 
dark steel-grey, inclining to pinchbeck-brown, with a metallic 
lustre. These properties are not sufficient to characterize the 
mineral. A future number of this Journal will contain an 
exact account of all of them. 



Art. XXXIIl.— zoological COLLECTIONS. 

1. On the Change in the Plumage of some Hen Pheasants* By. W. 

Yaiirell, Esq. F. L. S. 

JL HE last shooting season having been unusually productive oflien phea- 
sants, which have assumed more or less the plumage and appearance of the 
male, much discussion has in consequence arisen on the cause of this 
change; and the author, having had many opportunities of examining the 
jfocts, as respecting both the pheasant and the domestic fowl, was induced 
to notice the internal peculiarities which invariably accompany this tran^ 
formation. , According to an opinion of John Hunter and Dr Butter, this 
change only takes place at an advanced age ; but Mr Yarrell considers the 
facts in his possession as at variance with this idea, and that the appear* 
ances in question may occur at any period of life, and may even be pro- 
duced artificially. 

In all the instances examined by him the sexual organs were found dis- 
eased, and to a greater or less extent in proportion with the change of 
plumage. The ovariam was shrunk, purple, and hard. The oviduct dis- 
eased, and the canal obliterated at the upper part, immedistely preceding 
its infundibuliform enlargement at the bottom of the ovarium. Having 
opened a hen pheasant in her natural plumage for the sake of comparison, 
he fbund a similar diseased state of the organs to exist, thus proving that 
the disease must exist some time before the corresponding change of fea« 
ther takes place. He observes, that it is no uncommon thing to find 
among numerous broods of pheasants reared by hand, some females, which. 
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at the age of only four months^ produce the- brightest plumage of the 
male ; and in two instances of birds shot in a wild state the nest-feathers 
had not been shed, proving them to have been birds of the year. 

A partridge, having a white bar across the breast, and the first three 
primaries in each wing white, being opened, exhibited the same sort of 
organic disease ; and from circumstances adduced, it appears that this was 
also a bird of the year. 

But all variations in -plumage are not traceable to this cause. In most 
of the excepted instances, however, the individuals are dwarf birds ; and 
the author attributes their variety of plumage to defective secretion, the 
effect of weakness. 

When the sexual organs are artificially obliterated in the common fowl, 
as soon as the operation is performed in the male bird, he ceases to crow, 
the comb and gills do not attain their full size^ the spurs remain short and 
blunt, and the feathers of the neck assume an appearance intermediate be« 
tween the hackled character of the cock and the ordinary web of the hen. 
When the oviduct of the female is obliterated, the ova cease to enlarge; 
fihe makes an imperfect attempt to crow ; the comb increases in size, and 
short and blunt spurs make their appearance. The plumage alters in co- 
lour and in form, approaching to that of the cock, the bones of the lower 
part of the back never acquiring the enlargement requisite for giving a 
prefer breadth to the pelvis. In short, the two sexes approximate so 
nearly in character by this process, that it frequently becomes difficult to 
determine the sex. 

Hen pheasants assume the plumage of the male at best but imperfectly, 
and it is probable that they do not live many years after the change. 

It appears to be a general law, that where the sexes of animals are indi- 
cated by external characters, these undergo a change, and 'assume a neu« 
tral appearance, whenever original malformation, subsequent disease, or 
artificisd obliteration has depriired the sexual organs of their true influence. 
^^Annals of Philosophy , July 18^7, p. 67. 

3. Observations on the Scams of the Ancients.* By Baron Cuvier. 

This fish, which was so celebrated among the naturalists and epicures 
of ancient Rome, still exists upon the shores of Greece, and has always 
preserved the same name. M. Cuvier, who has observed that in a great 
number of instances the names given to animals are preserved with sin- 
gular fidelity, conjectures that the scaros of the modem Greeks is the same 
as the ancient scarus* He has collected particulars from these parts, and 
has had one of the fish sent to him, which he has presented to the acade- 
my, and which appeared to possess all the characters which are mentioned 
by the ancient naturalists. Aristotle particularly remarks that the Scarus 
was fond of vegetables, and the form of its teet^ ; he adds also, but as a 
mere report, that it ruminated. The stomach of the Scarus could never ad- 
mit of rumination ; but the habit which it had of keeping lebolaiimentairr 

* The memoir, of which this is a brief abstract, was read to the Academy of 
Sciences on the 25th Jun^ 1827.«-See Le Gkbe, 28th June. 
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a long time in its moi!ith has easily led US this inisUke; As to the rest^ 
every thing in the scaros of the modern Greeks agrees with the picture of 
the Scarus of which so many of the ancient naturalists have spoken ; the 
same colour, same shape^ the same delicate flesh, which made it so much 
in request among the epicures of R(xne ; the same eiccellent flavour of its 
intestines, and the same address with which it avoids the snares hod lor 
it. In short, the popular opinion respecting the succours which these fish 
lend to oth^s of their species to help them out of the nets prevails yet 
among the Greeks. 

3. Notices regarding the Camelopard. 

, As a live camelopard has heen sent to London and another to Paris, the 
history and hahits of these animal;s have excited some interest. At a 
meeting of the Academy of Sciences on the 3d Ju.\y last^ M. Geoffiroy Saint- 
Hilaire ohserved that naturalists were wrong in supposing that the^e was 
only one species of tlxe camelopard. The animal now in Paris differs from 
the Cape of Good Hope spepies by several essential anatomical characters, 
and he proposes to distinguish it by the name of the Giraffe ofSennjiar^ the 
country from which it comes. Some natives of Egypt having come to see 
the one in Paris in the costume of the country, the animal gave evident 
proofs of joy, and loaded them with caresses. This fact is explained by 
the circumstance that^he Girafle has an ardent affection for its Arabian 
keeper^ and that it naturally is delighted with the sight of the turban and 
the costume of its keeper. 

Some authors have proved the mildness and docility of the camelopard, 
while others represent it as incapable of « being tamed. This difference i^ 
•ascfibed by M. Saint-Hilaire to difference. of eduction. Four or five years 
•ago a male Giraffe^ extremely savage, was brought to Constantinople. The 
keeper of the present Giraffe had also the charge of this one, and he 
ascribes its savageness entirely to the manner in which it was treated. 

At the same sitting M. Mougez read a memoir on the testimony of an- 
cient authors respecting the Girafle. Moses is the first author who speaks 
of it. As Aristotle does not mention it, M. Mongez supposes that it was 
unknown to the Greeks, and that it did not then exist in Egypt, otherwise 
Aristotle, who travelled there, must have known about it. In the year 708 of 
Rome, Julius Cssar brought, one to Europe, and the Roman Emperors . 
afterwards exhibited them at Rome, either for the games in the circus, or 
in their triumphs over the African princes. Albertus Magnus, in his 
Treatise de Animalilms, is the first modem author who speaks of the Gi- 
raffe.' In 1486 one of the Medici family possessed one at Florence, where 
it lived for a considerable time. 

In its native country the Giraffe browses on the twigs of trees, preferring 
plants of the Mimosa ^nus; but it appears that it can without inconve- 
nience subsist on other vegetable food. The one kept at Florence fed on 
the firuits of the country» and chiefly on apples, whidi it begged from the 
inhabitants of the first storeys of the houses. The one now in Paris, from 
its having been accustomed in early life to the food prepared by the 
Arabs for their camels, is fed on mixed grains brliised, such as maize, bar« 



: ^tke RcOdemake. 



ley, &•!• 

{veseotei eaves with iu long rugous uid narrow 

tongue by rolling it about them, and seems annoyed when it is obliged lo 
lake any thing from the ground, wbich it seems to do with difficulty. To 
accomplish this it stretches first oue, then the other of its long Fore-legs 
asunder, and it is not till atler repealed attempts that it ia able lo sdze the 
oltjecta with its lips and tongue. 

The pace of the GlcaSe is an amble, though when pursued it flies with 
extreme rapidity, but the small size ofils lungs pierents it fivm supporting 
a lengthened cha«e> The Girafib defends itadf against the lion, ita priu- . 
cjpal enemy, with its fore feet, with which it strikes with such fbrce u 
often to repulse him. The speciinen in the museum is about two yean 
and a half old. 

M. Geofiroy- Saint- Hikire on the 8tb of August presented two beads of 
the Giraffe to the Academy in illustration of its organisation.' One of these, 
the bead of a young anima], showed that the horns are not, as believed, 
umple excreBcencei of the frontal bone, but a superadded process, whidi 
it ia possible to separate at a certain age. This structure, common to the 
stag, seems to justify the dasaification adopted by M. Geofihiy, especially 
as it has also been remarked, that in the horns of the adult Girafib ore to- 
beroeities analogous to the antlers of the atag. 

The name Cameto-jMrdalU (camel-leopard) was given by the Romans 
to this animal, from a fancied combiuaiion of ihe^baracters of the camel 
orA leopard ; but its ancient denomination was Zvropha, flxim which the 
name GiraSe has been adopted. , 

4. On the Polsoa of the Battiesnoke. 

The curious fact regarding the poison of the Rattlesnake, alluded to in 
our last number, as related by Mr Audubon, was, it has been painted out to 
us, originally published in a volume of Letters by J. Hectw St John, an 
American fkrmer, and copied into Oo(f*fej'» AnauallUSittertliimZ. Wo 
now give it aa there detailed. 

" One of this species (the rattleinake) was the cause some years ago of 
a most deplorable accident, which I shall relate to you as I had it Aom the 
tvidow and toother of the victims. A Dutch farmer of the Minisink went 
to mowing with his negroes in bis boots, a precaution used to prevent be- 
ing stung : Inadvertently he trod on a snake, which immediately flew at 
his l^s, and aa it drew back in order to renew its blow, one of hia negroes 
ent it in two with his scythe. They prosecuted their woilt and returned 
home. At night the fanner polled offhis boots and went to bed, and was 
soon afler attacked with a strange sickness at his stomach; he swelled, and, 
before a physician could be sent for, died. Tbe sudden death of this man 
did not cause much inquiry. The neighbourhood wondered as is usual in- 
such cases, and without any further examination thecorpae was buried. A tew 
days after the eon put on his father's boots, and went to the meadow. At 
night he pulled tbcra off, went to. bed, and was attacked with the same . 
symptoms, about the same time, and died in the morning. A little beflire 
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be expired the doctor came^ but was not able to assign what could be the 
cause of so singular a disorder. However^rather than appear wholly at a has 
before the country people^ he pronounced both father and son to have been 
bewitched. Some weeks after the widow sold all the moyeabler for the 
benefit of the younger children^ and the farm was leased* One of the neigh- 
bours wbo bought the boots presently put them on^ and was attacked in * 
the same manner as the other two had been ; but this man's wife beinf^ 
alarmed by what had happened in the former family^ dispatched one of her 
negroes for an eminent physi6ian> who fortunately haying heard something 
of the dreadful affair, guessed at the cause, applied oil, &c. and recovered 
the man. The boots which had been so &tal were then carefully examined, 
and he found that the two fangs of the snake had been left in th^ leather, 
after being wrenched out of their socjcets by the^trength with which the 
snake had drawn back its bead. The bladders which contained the poison, 
and several of the small nerves, were still fresh and adhered to the boots* 
The unfortunate father and son had been poisoned by pulling off these 
boots, in which action they imperceptibly scratched their legs with the 
points of the fangs, through the hollow of which some of this astonishing, 
poison was conveyed." — Dodskys Annual Register 1782, NaU Hist, p. lOCK 

5. Observations on Toads found alive at great depths in the ground. 

By M. Geoffkoy Saint-Hilaihe* 

Dr Quenin, physician and mayor of Orgon, exhibited to M. Geofiroy 
Saint* Hikire a toad which had been taken alive from a well that had been 
covered up for IdO years. This well was excavated in the rock to a depth 
of fifty-two feet. In announcing this fact to the Academy of Sciences on 
the 18th of June last, M. G^offroy Saint-Hilaire entered into a discussion 
upon the curious phenomena of the preservation of animals enclosed in 
places where they remain without motion, or nourishment; or respiration. 
He states, that in a memoir presented lately to the Academy, an inefiectunl 
attempt was made to prove, from learned researches, that all the facts stat- 
ed by authors upon this subject are forged. M. Geoffroy, in considering 
the existence of these facts as at least very probable from the concurrence 
of so many witnesses in their favour, is of opinion that it gives a v^ in- 
accurate idea of this phenomena to assimilate the state of those beings whose 
li?es are preserved in torpidity to the animals benumbed during winter. 
According to him, if the phenomena can be demonstrated in an incon- 
trovertible manner, we must conclude that there exists, for organization 
under certain combinations, a state of neutrality intermediate between thai 
of life and death, a state into which certain animals are plunged in conse- 
quence of the stoppage of respiration, when it would take place under de- 
terminate circumstances. This is observe^ in a certain degree in the 
crustaceous animals ; vital action is probably suspended in them in such a 
manner that the Excitation of certain agents is required to awaken them 
and put them into motion. Most certainly the toad found in the well near 
Orgon was not alive.; but all at once» when brought into the air^ it became 
re-animated, being somewhat similar to the state of the foetus when it 
comes from the jnembrane. 
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akt. xxxiv.^history of mechanical inventions, 
and processes in the useful arts. 

1. Account of a Sea Couch for preventing Sea»s%cknes9» By Mr S. Fkatt^ 

New Bond Street 

The object of this ingenious invention is to construct an elivstic or swing* 
ing seat^ couch^ or bed, for preventing the uneasy motions of a ship or 
a carriage. To e^ct this, the frame of the seat or couch is suspended on 
jimbals or joints, turning at right angles to each other, and an elasticity 
is produced both in the seat or cushion, and in the swinging-fralne, by 
the use of spiral metal springs. These springs are made by twisting steel 
or iron wire into the form of an hour-glass, that is, like two cones united 
at their apices. The lower points of these springs are to be sewn to the 
canvas or webbipg, and their upper parts secured in their proper situa« 
tions and erect positions by pack-thread or small cords, tied or braced from 
one to the other, crossing like a net. On the tops of these springs the usual 
covering of canvas is laid, and then a thin layer of horse hair or wool, upon 
which the outer covering is fitted. 

Mr Newton, the editor of the London Journal of Arts and Sciences^ 
and a competent judge, has actually used this invention in a voyage across 
the channel, and in a journey in a jolting diligence to Paris, and found it 
to answer its purpose completely* He judiciously proposes that a number 
of the seats should be let out for hire at Dovet, Brighton, Holyhead, and 
Liverpool, Glasgo'w, and London.— ^/bttrwA^ of the Arts, May 1827, p. 117. 

2. Notice of Mr Perkins's Steam Engine* 

We are informed by Mr Newton that he has repeatedly seen this 
engine in action since his last notice of it. (See this Journal, No. xii. 
p. 338,) and that it gives great satisfaction to those who have visited it. 
The following testimonial has been given respecting it, for some private 
purpose, by several respectable engineers, whose names he does not pub<« 
lish. ^' We, the undersigned, having made ourselves practically acquainted 
with Perkins's high pressure safety steam engine, do not hesitate to state 
that he has established the following new and important facts in the con- 
struction of his engine. 1st, Absolute safety. 2dy Greater economy in 
fuel than. in any other engine hitherto invented. 3rf, The removal of all 
the reaction of the steam dnd atmospheric air on the eduction side of the 
piston, without the necessity of an air-pump. 4M, A new^and ^simple 
flexible metallic piston, requiring no oil or lubrication whatever. Sih, A 
reduction of three-fourths of their weight and bulk, by very much sim- 
plifying certain complicated parts of steam engines, and substituting a 
very simple eduction valve for the one commonly used both for eduction 
and induction, by which means a reduction is made in the' size of the en- 
gine ; a saving of power is effected, and a diminution of friction ; less wear 
apd tear occurs, and less destructibility of materials ; and lastly, the joints, 
by Mr Perkinses peculiar mode of connecting, are more easily made secure 
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and tight^ even with the steam at' the pressure of lOOOlbs. to the square 
ihdtk, thiin the joints of the low presaure eondensing engines."— Newton's 
Journal of the Arts, May 1827> p. 162. 

|n the same Journal for July 1827 we find the following certificates: — 
• ^ We, the nfidersigBed^ certify, th^ there are two low pressure steam 
engines employed night and day in discharging the water which fiows into 
S& Catherine's dock from the land springs, &c,, and that one of them is a 
siateeu, and the other a ten horse engine. We also certify that Mr Perkins 
baa recently put up a small high pressure steam engine, the diameter of 
whose piston is eight inches, and its stroke twenty inches, and yet we have 
seen this engine pump the same quantity of water from the docks which 
has been heretofore pumped by the other two. 

'* James Lamon. 

'' PjS ARSON WOODWARB* 

" Thomas Browne." 
** I, the undersigned, certify that I have put up Mr Perkins's high pres- 
^re safety engine, and that wHat is stated by the above engineers is true^ 
and that it was done with only 42lbs. of coal per hour. Having been en- 
gaged twenty- two years in making and putting up engines, principally in 
Cornwall, it is not likely that I could be deceived as to the power and eflSi- 
caey of this engine, and I conscientiously believe that two-thirds of the 
o^ids used in this OQuntry might be saved by the use of this engine. 

" Henry Hornblower." 
'* I, the undersigned, carefully weighed the coals, and placed them under 
Mr Perkins's generator, and 42lbs. weight of coals only were used per hour. 
I also certify that what is stated by the above engineer respecting the> 
work done is true# " W. Hernb." 

Mr Perkins is of opinion that the two low pressure engines could not 
have been worked up to their fiill power, though they used the fall quan- 
tity of coal, 3^ bushels per hour. But admitting that they worked only at 
twoi-thirda of the power, there would be a saving of three-fourths of the 
coal consumed in low pressure engines, by the employment of Mr Perkins's 
new principle. 

3. Account of a new Register Rain^Gage. By B. Be van, Esq. Civil 

Engineer. 

' The collecting vessel of this rain-gage has the form of an Inverted cone^ 
with a base twelve inches in diameter. From the lower end of this vessel 
passes a tube three- fourths of an inch in diameter, to the receiving cylin- 
jd^r, six inches in diameter, and thirty-six inches deep. In the receiving 
cylinder there is a copper fioat about nine and a half inches in diameter, and 
two inches high, having a socket on the middle of the upper side to sup- 
port a light rod of deal about five feet long, near the upper part of which 
is fixed a small frame with friction rollers to support a black lead pencil. 
The pencil is kept upon the roller by. a small weight, and is also pressed for- 
wards by another small weight against a sheet of paper, which is fastened 
upon a brass cylinder two feet long, and five inches in diameter. The 
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brass cylinder is connected by a line and pully whejel, with a time-piece^ 
so as to recite tmiformly at any pace" that may be required. The whole 
of the apparatus, excepting the fiiiBt*tnetHtOned conical vessel, is placed un- 
der cover* The deal rod which carries the pencil is about four inches 
ii^ide, and one-feutth of an inch thick, and passes between two vertical 
guides to insure the parallel position of the pencil. 

Th^ moment the rain begins to fall into the collector it i$ conveyed by 
the tube into the receiving cylinder, and begins to rai^ the float, and with 
it the dial rod with its pencil, which makes an oblique line oa the paper 
cotnpotmded of the vertical motion of the pencil, and the horizontal motion 
of the surface of the brass cylinders, and indicates the quantity of rain fal- 
len by the tota] height of the oblique line, and the rate of falling by the 
angle of obliquity, and the time of ttie beginning and end of each shower 
by thei distances along the line. 

The only care necessary is to wind up the time-piece from time to time, 
and to take otf the paper from the cylinder and replace it with a fresh sheet, 
marking the time on the paper when it is put on,'-' AnnaJs of Philosophy , 
jToly 1827, p. 74.. 

■ • * * 

4» Ntw Process fdt tnaking Steel. By Charles Macjcxnyosh, Esq* 

Glasgow. 

There are few individuals of the present age who have done so much 
for the advancement of the useful arts, and for the promotion of the 
manufactures of his country, as the eminent individual whose new pro- 
cess we are about to describe. In the patent by which he has secured the 
privilege of this invention he claims, as the principle of his process, the 
impregnation of iron at a high temperature with carbon in a gaseous form. 
The gas which he employs as the most economical and convenient for this 
purpose ii^ that evolved from coal under distillation. The iron is inclosed 
in a crucible, or melting pot, of the usual materials, and placed in tihe fur« 
nace, and when it is raised to a very high degree of temperature, a jet, or 
Current of the gas, is thrown into the crucible through a suitable aperture 
and tube provided for this purpose* In the cover of the crucible there is 
made another aperture to permit the escape of that part of the gas which 
is not absorbed by the iron. 

5. Meih^d of imprtwing Soap* By Mr WiLLiAlf Pops, Lom%ar<f 

Street. 

I^s process, for which a patent has been obtained, is as follows : — A 
hundred weight of good soap is sliced into thin pieces, and mixed with 
seven pounds of marl of the purest kind, two ounces of potash, and a suffi« 
dent quantity of water to reduce the whole into a fluid state. The soap 
being thoroughly dissolved, the materials are stirred together, and when of 
the consistency of cream they are boiled, and then poured out into suit* 
able moulds^ making it iuto cakes. This process greatly improves the 
sMp, by destroying the effects of the caustic alkali upon the skin, and it 
dsonenders it soft and smooth.— Newton's Journal of the Arts, May 1S27, 
p. 140. 
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A»T. XXX v.- ANALYSIS OF SCIENTIFIC BOOK$ AND 

MEMOIRS. 

Mefnoif on the Geology of Central France including the volcanic jor* 
mationt of Auvergne, the Velay, and the Vivarais. By G. FooLtJT 
ScEOFS, Esq. F. E. S*, F. G. S. In one Volume 4to» with a Volume of 
Plates. Lond. 1827. 

X HE subject of volcanosy whether active or extkict^ must always be consi- 
dered as one of the most important in geology. The products of their 
eruptions are derived from those inner regions of the globe which would 
otherwise be inaccessible to observation ; and the primary phenomena which 
they exhibit^ as well as the extraordinary effects by which these phei\o» 
mena are attended^ give us the only information which we possess respect- 
ing those tremendous agents which are imprisoned within the adamantine 
walls of our planet. ' It seems scarcely possible to conceive that the study 
of volcanos could have been set at nought by any person bearing the 
name of a geol(^st. Some of the half-taught votaries of the Wernerian 
School indeed affected to consider them as mere superficial convulsionfi, 
which had no effect on the main crust of the globe, and which disclosed 
none of the secrets of its interior arrangements. Such opinions had no 
other object but4o undervalue the influence of a central heat as one of the 
leading agents in the induration and elevation of the earth's crusty but 
though they passed current in that level of intellect for which they were 
adapted, they at last roused the indignation of the philosophical geologist, 
and have at last sunk never more to rise> under the the powerful weapons 
of argument and observation. 

One of the first persons who assailed and overthrew these dogmas of the 
Wernerian theory, was our distinguished countryman Professor Playfair* 
In a dissertation on volcanos which he read to the Royal Society of Edin* 
burgh, and which was intended to form a part of the second edition of his 
Illustration^ of the Buttonian Theory, he arranged all the facts which chfr* 
xacterized the most remarkable eruptions, he traced over the globe the ef^ 
fects of the earthquakes which accompanied them, and he proved by calcu- 
lations, founded on these facts, that the agent from which they arose 
inuBt ia some cases have been seated at a depth beneath the ear& a surface 
at least } or ^ of its radius. These opinions, though the memoir which 
contained them was never published, were speedily propagated, and seve- 
ral of our young geologists, who had not been tainted with preconceived 
opinions, devoted themselves to the study of the volcanic phenomena. 
' One of the most distinguished of these was Mr Scrope, the author of 
the present work, who explored with his own eyes the volcanos of Italy 
and Sicily, and whose work on that subject we have already fully analyzed 
in a preceding number. Not satisfied, howevers with the study of active vol- 
canos, he resolved to examine those which had been long extinct, and 
whose products, modified by accidental causes, and by the action of diurnal 
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operaticnis, might be in some d^ee assimilated to formations of doubi- 
fol or^iii. With diis view he examineid the district of Auvergne^ covered 
with extinct craters^ the prbdacts of which are in contact not only with 
primitive rocks> bat with the tertiary and fresh water strata^ or those which 
have been most recently A>rmed.'^ In June 1821 be established himsdf at 
Qermont^ and from this central point he made excursions through the vi« 
cinity^ transferring his head-quarters Co th6 Baths of Mont D'Or^ Le Puy^ 
-and Aubenas. 

The result of this examination is given in two books^ the first of which 
treats of the geology of the interior of France^ and the second of the voU 
«anic formations. 

After treating in the first chapter of the first book of the primitive and 
secondary formations* Mr Scrope discusses at considerable length, and 
with great ability^ the curious subject of the fVesh water formations of 
Central France. These are found to occupy three difi^ent districts on the 
priimtive plateau, and appear to have been deposited in as many distinct 
and independent basins, viz. that of the Limagne, the Cantal, and the Haute 
Ixrire. These three formations he attributes to the same era, both from 
the similarity of their composition, and of the fossils which they contain. 
*' That of the Cantal alone," says he, " appears deficient in gypsum, but this 
may be owing to the very small portion of it which lies open to observa- 
tiob. AH aire remarkable for containing highly siliceous beds. The forma- 
tion of the Haute Loire distinguishes itself from the others in the circum- 
stance that the limits of the lake basins in which its strata were deposited 
remain obvious, so much so, that if the narrow gorges of La Voute and 
Chamalieres were filled up, the lakes would be immediately restored near* 
iy to what may be supposed their original level ; while the deposits of the 
upper end of the Limagne and also of the Cantal are fou^d at a height 
which overlooks an extensive and low horizon, in which no traces of a for« 
mer barrier can be perceived capable of containing a body of water accu* 
mulated at that level, and we have consequently been forced to suppose 
these strata to have sustained a considerable degree of elevation since 
their deposition. The formation of the Limagne is remarkable for the 
alternation of strata of compact pure marl, which would seem to have 
6oDcreCed firom a pulpy mass in the manner of the chalk strata, or 
the lower beds of shell marl in the Bakie Loch, described by Mr 
hjeU, fGeoL Trans, vol. ii. No. 8. p. 76»J with the beds containing the 
induria tubulata, which bear marks of a tedious and gradual formation*, ana- 
logous to that of stalagmites, and by their gravelly natdre, and the cha- 
racters of the fossils they inclose, appear to have formed the banks of a 
marsh or river, generally dry, though occasionally ov^oWed, rather than 
thcr bottom of a permanent lake." 

As the last firesh water of Auvergne, Mr Scrope classes the remarkable 
deposit from which tripoli is extracted at Menat between Biom and 
Montaign. It occupies the bottom of a circular basin about a inile in dia* 
Hieter, encircled by lofly primitive rocks, and emptying itself into the 
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Siouk by » narrow gully twelve leet deep and ten wide, perforated in the 
mica echiat. JBofore thia passage hid been effirated, the barin most have 
bfan a lake, the sediments of which consist oi a bkck desiccated bitmni- 
notts clay disposed in thin flakes. Iron pyrites is extiieaidy abundant in 
this clay, and in many points the p3rrites seems to have undergone « 
.spontaneous combustion, and the day of the strata round been in oons&- 
qnence converted into tripoli, of which the parts most exposed to the 
heat are of a bright red, the others varying between pink, yellow, and white. 
These baked bedj9 oceasionally alternate e^ht or ten times with thoae that 
tar^ untouehed. The tripoli, whidi ia very light, separates vrith facility in- 
to the finest folia; but it is so brittle that it must be taken out with 
gnat 0^0 by the hand* It t* then dried ia the sub» and needs no fiolher 
prepfur^tion fixr the murj^et. Besides the oasts of fish, Mr Scrope observed 
casta of nutno'oiu leaves between the lamins, which were per&et and 
b^autifhl. They resembled those of the willow, the elder, and the syca^ 
meiie. The fish were very imperfect, but bore some reaemblanoe t» ^ 
oirp and the eel. 

Previous to giving an account of ^e volcanic fcmnationa of centnd 
France, Mr $icr<^ has favoured us with some interesting notices of the 
llthpurs of those ge^k)gi8ts who have written on the vdcanio remains of 
that district. When MM. Guettard and Malesherbes passed through 
Montelimtrt ui 1751 on their leturd firom Italy, where they had visited 
Vesuvius, they observed the street pavement formed of short artioulatioiia 
of basaltic oc^umns fixed vertically in the ground, and learning that they 
were from the rock of Rochemaure, and were found also ia the Vivaraia, 
they visited that province, and made known its vokanio character. (See 
Jf^m* AcatL For* 1752.) The views of these naturalists obtained at first 
little credit, but M. Desmarest afterwards removed every doubt by hia Jf»» 
v^oira on the Origin oj Batali, which appeared in those of the academy for 
1771. In 1778, Faujas de St Fond published his work entitled *' Des VoU 
cans eteints du Vivarais et Fela^ ;" but he unluckily found a crater in every 
cbftsm and decompMcd lavas in beds of marl and sandstone* It was now, 
however, universally admitted that numeroui volcano^had AroJk»& otUinihi 
interior of Franqty at different and very rem<de periods^ and had oovered 
yffiih the products of their eruptiona the provinces of Auvergne, Vielay, and 
Vivarais. M. Dolomieu glanced at this district in 1797, muSi in 1803 M. 
de Montloeier publithed his work sur /n Tkeorie des Fokani^ d^Aupergne, 
and exhibited the various relations and characters of those volcanic remains. 
M* 4e Buoby M. Iiaoeste, Baron Bamond, and Dr Daubeny^ have mote re^ 
pMly employed their talents on Ae same sulgect. 

Mr Scvope next pvoee^ to give a general account of' the two dasseaof 
volcanic formation in Auvei^ne, and afterwarda a detuied description eftlm 
four regions iqto which he dtvidee the volcanic district^ wa. 1. Mdnt Dome 
of th^ I^i9ii^pe«£ Auvergne, 2. The Mont Don 3. Gaatal, and 4. The 
Departments of ^ U^te Loire and Avdecbe. In hia aecnant of the first 
of thcise regions iineme^t vntli.tb^ following interestfaig obsemtiQns oa 
the nature and origin of trachyte* 
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** Thera it eusef i«dsoiito eaoAi&e the trac&ytte of the Mont Dot Mid. 
Oratai,a8 wellas ^e phonditeof the Megeh, to faave.heen pTo^idled l&oifo 
a Folcmio otifioe in a state of Uqiielitction> and to haye followed the iiHX^' 
nation of the groalid they occupied^ fiihnriDg in a manner diifering only 
ftom that of basaltic iaras in propordon to their difieeent eonststeifee and 
very inferior fluidity, ilnd the..accideBtal oireumstanciea whish may have 
asourred to modify their dispositions. 

" It is evident tliat, under dmilar drcumstandes of the sornrandibg levehr 
and (oi propulsive forc^, the teudeney of a mass of lava to quit the ndgh^- 
bourhood of the orifice from which it is emitted, will be in exaet propor* 
tioff to its fluidity ; and when the floidity is at its niaaimum, it will accu- 
mulate immediately around the orifice : one layer of thehalf-eongealed and 
Inert sabstance {^reading over that which preceded it, till the whole as*^ 
suwes the form of a dome or t>ell«6liaped hUlochi perforated' in the ce&trn 
hj th« ehitnii^ or vent through which firesb matter may odntinue to be es^ 
peBed, but which will at the end remain dosed by that last tent up. Kow 
the variety of trachyte which composes the Puy de Dome and the neigh- 
bottri^ Dotnitio Pays> consisting almost wholly ci felspar, muSk therefbrcf 
liDssessing the lowest possible specific gravity, and- at the same time a very 
rude and coarse grain and highly porous structure, is precisely that speoieft 
of lava trbich we should expect d priort to have possessed die minimum 
of fluMity when protruded into the air ; and we th^dbre understazid per^ 
ftflily whyy instead of flowing in thin and continuous sheets or streams t» 
a distance from its vent, like the basaltic lavas produced about the 8ame> 
time -and from the same fissure, it has aeoBibulated in dome and belUsbaped 
btflocfcs on the potet where it wad emitted. That thia loai ^e mode o£ 
prodoclkm of l&ese masses of trachyte* that they were thrown up on ther 
spots they ndW occupy is proved by their rising in every iostance efither. 
iuaa the middle or the nde of a regular crater and cone of scorls. 

. ^ if it ooakl be imagined possiblelbr the volcano of the Mont Dor tohavid 
sent Ayrth a vast current of trachyte in this direction, of which these hilfat 
Imvo been supposed the remaining segments, in spite of the fact that the 
great elevation of the granite ridge upon whidi they rest ab6ve the sui^b: 
reunding country, renders it the last of all diiections wMch.socb« cunienfi 
oovild htfve taken, and vH spite of the improbability that a rocky bed^ of 
which the Pay de Dome, a mass rising 1<HK> feet absfve its base^ is m^elp, 
a deUehed rettUMmty shoi^ have left no traces of its existence in. the inter- 
val between ^at mountain and the Mont Dor, a distanoe of 716 miles : 
yet a still stroi^er oligection to this hypothesb Fcmaiflls behind, vix> the im« 
pfolialinlity that the position of eaok of these remains should severally 
ootacide eisactly with that of the vent of a separate recent eruption ; that 
iIm ofdy points on which the remnants of this supposed bed an to be fobnd, 
should be preciiely tho9& on which, from the diatmrbacice ocaasioned by the 
v^^aido explosions, there would be good reason to suppose it might havd 
bten destroyed and carried off! . . 

^* The theory of Von Buch evidently approaches more nearly to this ex« 
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pknation than that of Danlniisson and Ramond. Von Boeh aapposes tte 
Domite to have been *' granite liquefied by volcanic heat" I also con. 
ceive it to have been^ like all lavas, a mass of granite, or some congenerous 
erystaliine rock, which, while confined beneath the surface of jhe globe at 
an intense temperature, was suddenly allowed to expand by the bursting 
of the overlying rocks, and was consequen^y liquefied, or so far sofienecl 
by the immediate generation of highly elastic fluids, both gases and 
aqueous vapour, through every part of its texture, as to be protruded, by 
the tumefiiction incident to this process, through the clefts of the over* 
lying crust. 

" The part of Von Buch's theory with which I agree the lea&t, is his sup- 
posing these hills to be hollow, and blown up like a bladder. I imagine^ 
on the contrary, the aeriform and highly elastic fluids the expansion of 
which elevated the lava, to have remained chiefly where they were gene* 
ipted, viz. in a state of uniform and intimate dissemination throughout the 
texture and between the solid crystalline particles of the porous and elas* 
dc mass; and not by any means to have united into one great bubUe or 
volume beneath an overlying cake of the lava, as is implied in Von Buch's 
theory, a theory which Humboldt has adopted and applied I think with 
rashness, to all trachyte flmnations." 

In the same region occurs the Pny de Pariou, which, from its aspect and 
that of its lava, is supposed by Mr Scrope to b^ tfie result of one of the 
last eruptions which convulsed the country. The following descnptran 
of it is peculiarly instructive. 

" It is one of the most considerable and regular cones of the dudn. A 
segment of a former crater half encircles it on the north, and here the 
whole process of this and similar formations is manifest (See Mr Scrope's 
Considerations on Volcanos, p. 67.) * * * The new crater of Pariou, form* 
ed upon the brink of the older one, has the figure of an inverted cone. 
It is dothed to the bottom with grass, and it is a somewhat^ingular spec^de 
to see a herd of cattle quietly grazing above the orifice whence sndi fit* 
rious explosions once broke forth. Its depth is 300 and its cureumfiBrenoe 
SOOO feet. The indination of the sides of the cone and of the crater are 
both about 36*". The acute ridge resulting firom their junction is so little 
blunted by time that in some parts it scarcely alBfords space to stand on*. 
Its highest point is 738 feetabove the southern base of the Puy. 

" The first direction of the lava of Pariou is to the N. £. and the cnirent 
appears to have set with fhry against a long-backed granitic eminence 0|k 
posing it on that side. Hence, led by a considerable slope towards the 
S. £. it coasted the base of this hill, and leaving to the right another pro* 
tuberance of the primitive plateau on whidi now stand the church and 
hamlet of Ordnes, advanced to a spot called* La Barague. Here it met 
with a small knoll of granite capped with sooritt and volcanic bomlML 
Impeded in its progress the lava accumulated on this point into a long and 
elevated ridge, which still bears the appearance of a huge mass, about to 
break over the seemingly insignificant obstacle. But an easier issue ofibred 
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itaelf in two lateral valleys^ having their origin in the part of the plateau 
occupied by the lava current^ which^ separating consequently into two 
liwbs^ rushed down the declivities presented on either side. 

'^ The right hand branch first deluged and completely filled an area sur- 
lounded by granitic eminences^ and probably the basin of a small lake ; 
thence entered the valleyof ViUar^a steepand sinuous gorge^ which itthread'^ 
ed exactly in the manner of a watery torrent, turning all the projecting 
rocks, dashing in cascades through the narrowest parts, and widening its 
current where the space permitted, till, on reaching the embouchure of the 
▼alley in the great plain of the Limagne, it stopped at a spot called Font<« 
moate, where its termination constitutes a rock about fifty fett high, now 
quarried for building-stone. From the base of this rock gushes a plenti* 
fill spring, the waters of which still find their way from Villar, beneath 
the lava which usurped their ancient channel. 

*^ The branch which separated to the left plunged down a steep bank into 
the valley of Gr^nier, replacing the rivulet that flowed there with a black 
and shagged current of lava, entered the limits of the Limagne at^ the 
viHagp of Durtol, and continuing the course marked out by the streamlet, 
turned to the north, occupied the bottom of the valley lying between the 
calcareous mountain Les Cotes and the curtain of granitic rocks,. and final* 
ly stopped on the site of the vilh^ of Nohanent. Here, as at Fontmore, 
an abundance of the purest water springs from below the extremity of the 
lava current. The various rills which drain the valley of Durtol and its 
embranchments have recovered their pristine channel, and filtering through 
the scoiiform masses which always form the lowest surface of a bed of 
lava, flow "on unseen till the rock above terminates, and they issue in a 
full and brilliant^^priog. Above this point, consequently, ia seen the 
anomaly of a valley without any visible strei^m ; and the inhabitants of 
Burtol are condemned, in seasons of drought, to the strange necesfdty of 
■eeking at Nohanent, a distance of two, miles, the water which flows there 
beneath their own houses, . 

'^ In its appearance, the Cheir of Pariou is even more bristlii^ and rugged 
than those already described* M. D'Aubuisson justly compares it to a 
river suddenly firozen over by the stoppage and imbn of immense frag«» 
ments of drift-ice." 

This interesting description is followed by an account of the Puys de 
Sajtconi, a group of volcanic hills, whose structure throw much light on 
the mode and fi>rmation of the dome-shaped masses of trachyte which oc^ 
cur. in so many volcanic districts. Our limits, however, will not allow us 
to transfer it to our pages. 

In the departments of the Upper Loire and of Ardeche, there occur a 
very extensive system of volcanic rocks, of which Mont Mezen is the 
most elevated. These rocks seem to have proceeded from the S.£. side of 
Mont Mezen, from which two pnncipal embranchments of clinkstone 
CphonUUeJ have been projected, one to Uie S. and the other to the N.N.W. 
The. first exhibits itself in between twenty and thirty neighbouring rocky 
eminences of considerable magnitude ; but the second, which is of a most 
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r^m^fh^hU c^^ra^Ur, coxuitltute^ a mountainous chain of uumaoua wai* 
]gt rockj^cQ^ferii^g ^ m^e extent of country. 

'^ ^he iinifonnly progreBslve iledlnation/' says Mr. Scrope^ '^. of Ckis 
system of phonillti^ aummiitB ^om the Mezen to the bed of the river, 
whete they teni|in9te4 the two last leaning against the foot oCthe primi** 
live range of X^ Chaise Dieu on the opposite bank, proves ihem, in m$f opp» 
nitmy iP be the remains of a single enormous lava current, prior in d4Ue to 
the excavi^tion of the actual channel of the Loire, and far the most con^ 
aidfrable in bulk and extent of any I have had oeeasion to observe in the 
Fblegraen fields of France/ The ^paee it appears to have covered is mor^ 
ibtmtwenfy*siiip miles in length, with an average breadth of six, eoutaimn^, 
ibfirefrre, a superficies of 156 square miles. Its thickness must originally 
biwa been prodigious^ and may be judged of by the mountainous portions 
still remaining. Many of these rjse to a height of 400 and AOO feet iVom 
ilieir Im^; and none^ I believe, show any marks of a division into separate 
h^4 so that the whole colossal range must be supposed of a piece^ the re* 
su)^ of an individual ^ruption.^ It rests generaUy on granite^ either im>* 
ipediately^ or with the intervention of basalt, but appears also to have 
orovaad # large ai^le of the caloareoua fresh water formation which occiu» 
iq ^ neighbourhood of Le Puy." 

Mr Scrope concludes the descriptive part of his work widi am iiqcoout 
(^e chain of volcanos in the Velay and Vivarais, which he consideva aa t)io 
products of a later effect of volcanic activity. They coigbt uninterrupted- 
ly a broad ^ne of the primitive plateau f^om Paulhi^et and Alcgiw te 
Fradelle and Aubenasi and seem to be a prolongation of the chain of Puya 
of the Auvergne. , Numerous cones still mark the point at which these 
eruptions took place ; and they are so thickly sown along the axis of the 
granitic range that separates the Loire and Allier from Paulhaguet to Ftsb» 
doll^ that the^ generally touch each other at thdr bases and fbrro an al<« 
inost continuous ehaiup Betiyeen Fradelle and Aubenas they are of less 
frequent occurrence, and there are more to the south of the latter. A large 
and productive group, however^ exists to the N* G. of Fradelle in the 
neighbourhood of Frezailles^ Mr Scrope counted more than one hundred 
andjtftif of these cones in the above tract. These cones are not so ttesh 
and well-preserved as those of Auvergne. Not many have an entire or 
even a distinctly marked crater, and as the volcanic energy seems to have 
Wn exerted far more furiously, the lava currents have been united into 
one wntinuous and enormous current, where all are mingled and confounded. 
l|r Scrope is of opinion that the most recent eruption of the district waa 
that which produced the double hill of Mont> S. 1^* of the Le Puy, and 
which formed a smaU platfhrm of columnar ba^lt caUed Mentvedon^ rising 
in the middle of the valley of the Borne, and restii^ on a shingle of pri-» 
miti've an^ volcanic boulders. 

Some of 1^ most remarkable ai^d interesting of the recent vdcanie re^ 
maint in Odd Fimice!, are those which occur on the deep deoliviiy hgr which 
tbe preceding escajrpement is conneetech with the southern valley of the 
Bas Viyi0*ais and Languedoc. As seen fVom belew, that fronted the greet 
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ptotferm vppem as i predpitoua e«rtaiii*like raxtQs, broken by reeeMfftte^ 
to fAiort, 4leep> and nuiinve formatioiis, in which all the rude and vbap&a^ 
dotts floenery bf a primitive mountain district is disfdayed in its ftdl«iagf«* 
Bificenoe* There we ha^e the grand scenery of fihe Apennines^ mih all 
tike inxiuieas vegetation of the finest chesnut forests. It is> therefinre/H' 
striking contrast to observe the six perfect volcaoie oenes of Montpewty 
Burzety Thueyts^ Jaujac^ Souillolsj and Ayzac^ perched at distant inter- 
vals on the rocky ridges of these granitic embranchments. For an account 
of these volcanic cones we must refer the seader to Mr Serope's work» 

In summing up the principal facts in the history of this district^ as dis- 
closed by its present appearances, Mr ^crope re^srs them to four epochs. 

1. The primary elevation of the high nucleus of central France above 
the ocean which deposited the secondary strata, by whi<^ a large protu- 
berant mass of crystalline rock, with massive and laminar (granite^ gneiss^ 
and mica schist) wa3 erupted in a solid state^ and superficially exposed the 
incumbent secondary strata^^ apparently sliding away by ». lateral, vaom^ 
ment on all sides towards the lower leypl. 

.% After that occurred an era marked by. the abundant depositioa of 
calcareous strata from a series of fresh water lakes^ occupying the icregii^ 
lax hollows of that elevated districtj and probably overflowing from Urn 
highest to the lowest levels ; while, at the same time^ numeroua eruptions 
' of volcanic matter, both trachytes and basalts, were taking place at inter* 
vals from these principal habitual soturoea^ as well as from some, inaiio^ 
vents. • 

3. This state of things seems to have been at length disturbed by a sa« 
ccnid paroxysmal elevation of the same immense opntinmtal tract, oompte- 
hending both the primitive platform and the overlying fresh water fi)iraa<* 
tions. By this the barriers of the lake basins being buAty their contents 
wer« discharged upon the lower levels, in one or more sudden debacles, 
which produced extensive denudations throu^ont the ivUeyt of the AK 
lier and Loire by the force of the escaping ifirater, and perhaps deposited 
the vast accumulation of diluvial matter observable along the course of 
these rivers in the departments of the Allicr9 Nievre, and Cher. 

4. To this epoch succeeded a period of occasional volcanic eruptions, 
chiefly of separate openings on the longitudinal fracture line, accompa- 
nied by the continual deepening and widening of the vallies of the district 
by 6rdinary excavating forces; a period which the apparent exitinctioo of 
the volcanic vents (Cannot be said to have terminated, since some of these 
bear all the appearance of very recent activity, and render it by no meana 
incredible that their phenomena may again be renewed at no distant date. 

From this brief and general abstract of Mr Serope's work, the geologiical 
reader wiU perceive how much pleasure awaits him from a perusal of the 
work itself. To a general reader^ even not versant in geological detaik, 
tbe admirable coloured engravings which accompany the work will omvey 
much curious information, and they will, we are persuaded, induce many 
an ordinary traveller to visit the interesting district which they represent. 

As our friend and coadjutor Dr Hibbert is now on his way to examine 
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tfa^^geology. of Auveigii0» &c. we expect to be ^e to lay befine our raa4« 
era aome account of those parts of the yolcanic district which Mr Scrape 
didiiot examine^ sffld some of which haTC) we believe, never been describ- 
ed* The whole valley of the Loire, fox eapunple, from Roanne soothwarda 
Uf^ toJLe Ptty> the Canton of D'Aubrac^ and Uie southern part of the Can- 
ts^ will on thiaacoottiit attmt his particular attention. 



• Abt. XXXVI.- proceedings of societies. 

1. Ro^al Society of Edinbvrglu 

May 7.-*The following gentlemen were elected Members : 
' Albxakdek Copland Hutchison^ E^^. Surgeon to his Majesty's 
Dock-yard, Sbeemess 

Geoboe SwiKroN, Esq. Secretary to the Crovemment^ Calcutta. 

PaoFESSOB Wallace read a paper on the quadrature of the conic sec- 
tions, and the calculation of logarithms. 

''Hiere was read a paper by Dr Brewster on the theory and consti\xo« 
Clott of poiysonal lenses, and their combination with mirrors^ for the 
fknposes of illumination in light-houses. 

The following papers were communicated to the Society : — 
' '1.' ^Observations on the stittcture of the fruit in the order Cucurbitac68e, 
by Francis Hamilton, M. D. F. R. S. Londdn and Edinburgh* 

9. Account of Oseahveriie, a new mineral from Oxahver in Iceland, by 

Dr Brewstkr. Printed in Number xiil. p. 115« 

' 3. Analysis of Osakoerite, by Dr Edwajid Turner. Printed in Nuir« 

ber xili. p. 118 
The Soewty adjourned till November. 

«. Proceedings of the Society fbr Promoting the Veejid Arti in Scotland, 

April 3.-- The following Gentlemen were elected Members : 

Ordinary. 
Mr Charles Chalmers^ Edinbui^h. 
Associates, 
Alexander Nasmyth, Esq. Edinburgh. 
Mr James Clark, mechanist, Edinburgh. 
Mr J. A. Ventress exhibited and described a stereometer on a new 
construction, for measuring the specific gravity of powders, as well as solid 
bodies. See last Number,, p. 143. 

' Mr Lizars read a notice on preventing forgery in bank notes, and ex- 
hibited specimens of notes executed by himself. 

Dr Brewster communicated a notice respecting the theory of Barker's 
Mill, by Da VIES Gilbert, Esq. M. P. V. P. R.-S. who undertook the in- 
vestigation; in consequence of that society having offered a premium on 
the best set of experiments on that machine. 
Sir Samuel Stirling Bart, exhibited and described the model of a 
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CBTt^ in ^ich the drivtounsti the hone in iteep asoents^ by a {neee of me*^ 
dufiism. 

Mr CouK Macleham exhibited and exphdned the model of a hone l» 
he put in pfogrearire motion.by its rider* 

There was exhibited a very ingenious revolnng protracting table> for 
laying down fiurreys, and also a portable leyelUng rod, inrented by Mr 
Buchanan, dfil engineer* 

April 17.— There was read a memoir of the life of M* Fraunhofo, aa 
honorary member of the Society, by Dr BaEWSTBa. See last Number 
p. 1* 

Mr Claud Bussxll exhibited and described a hydrostatie lamp, which 
he had used for many years, 

Mr MoNTSATH of Cloaebiim, exhibited a model of a machine &r polidi* 
ing stone payement erected at Closebom. 

The room was lighted by a gas lamp, suspended by the^tent gas chain 
made by Messrs Swan and Nxill; Mr Sihpson the patentee, described 
the chain to the Society. 

May 8.—- A dissertation was read on the natural history of the herpBg, 
omsidered in connexion with its resort to the Scottish coast, by Mr John 
MiTGHXtL Junior LfCith, being one of the essaya sent in competition for 
the honorary medal offered by the Society* 

.A .method of making a cheap soda liquor without crystallizing, fe the 
use of turkey-red dyers, by Mr Chaxles Cajixxon, Ghagfuw, w^ala^ 
Bead. 

. There was likewise read an acoount of a proces iox making acrewad 
tools and screwed work, by Mr Alxxandbx Nicol» Monikie* 

Disiribuiion ofMedaU^ 
' May 204-«»At a general meeting held thia day, the fidlowuig medala 
were delivered by Loxn Newton, viz. 

1,. The gold medal to Mr White'law to Ms ImproTed clock* 

% A gold medal to Professor Wallace, for his eidogra]^. 

3* A siher medal to Mr Shxells, for his triangle for directing the jeta 
of fire engines. 

4. A silver medal to Mr Willi ak Warden, for his safety gas burner. 
, S, A silver medal to Mr John Mitchell Junior Leith, for his papev 
on the natural history of the herring* 

^.'^Proceedings of the Royal Irish Academy* 

May 22, 1826* — ^Robert Bbown, Etsq. F.R. S. && &c, unanimously elect* 
ed an Honorary Member. 

Read a Paper by the Pbbsident, " Appendix to a former paper on 
the Quantity of the Precession of the Equinoxes, as determined by certain 
Stars that appear to have no proper Motion." 

Jvne 5w— The subjects for prize essays were chosen, and are as 
follow: — 

1. A premium not exceeding Thirty. Guineas to the author of the best 
essay in answer to the following queries, '* What are the general Indira* 
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ti99)# of QMtala being Jn any gwen fikee^iih^Mam of 4lireotii>ii| cfttenl^ nd 
dipping of the veins^ deduced from the appearance of the sur&a»^ «nft 
the .ooQttnresioe of diiforent roetalfie sttfastanoei ftymnd oottbined or as* 
sociated in veins or beds ? What ia'tfae mediom per eentage of the jihsm 
of ihe ores hitherto found in Iredand, and ihe average oust per ton of woA- 
ivg aad smelting then^ with the expence of land and water carnage f It 
will be necessary that any particular terminol(^ used by minera be add^ 
ed and ex|ilainad> and that a seetion of a regokurly-worked R}in4betlib« 
joined." 

2* A premium not exceeding Thirty Guineas to the author of the best 
eMy " On the state, of Af chiteetoro in Ireland pDevioosfy to th« reignr of 
Henry the Second." 

8. A premium of Eighty Pounds and the Canningham JMcdal to the 
author of the best essay on the. ^»Uowing subject :-^'' The Sodal and 
Political State of the People of Ir^nd from the comineneeiBeiit of the 
ChriflUan era to thp 12th century ; theif adyancement ot rtftrogreasioa ift 
IScienoe^ Literature^ and the Arts ; and the character of their Moral atad 
Briigtotw Opinkmsy aa connected with their Civil and Eecleslastical insti- 
tntions, ao far.aa they can be gleaned £rom any original writliigs prkr f9 
thd commefcement of the 16tb century^ exdusiTe Of those in ihe Iviah ond 
other Celtic languages, as such documents iqayy Oft a ftttvre oeOMion, \m 
pcoposed by the acadeaiy aa a 9Bbr|ect of examinatioA ; every staismtfnC to 
be aopported, not by re&renees only, but by e^ctra^ts in the tfftn ^f tlottftf 
or an appendix ; and it is expected, that every accessible source of infbr- 
mation riiall be examined, under the above limitation. Besides the above* 
mentioned pme to the best^easey, the academy will g^ve additbnal ftte^ 
miums to essays on this sulQeot^ provided they possess positive merit." 

Eaaagra on the firsl.and. Moend subgect* will be reeetved, ifaent pest Aee 
to the Rev. J. H. Singer, D. D. Secretary, a| any tiiiie previoos to the 
1st of May 1837 ; and o« the third till the 1st o£ May 182S ; eaoh estay 
to be inscribed with some motto, and accompefnied with a sealod biBet, 
superscribed with the same motto, in whieh ^sSk be wyitft^i the aiither'a 
name and address. 

June 86.— Head a letter, ooumunicated by tbe-Presiiient, from Dr 
Bkkwstxr, expcsssing the desire of the Royal Society of Edlnbua^h to 
possess a set of simultaneous meteorological observations, dmc^fig a soiee 
of years, on the 17th of July and the 15th of January, and accompanied 
with a schedule for their ins^tion ; after which 100 copies of said letter 
and Bchedttle weoe ordered to be printed for distributioK amdng the mem- 
bers. 

OcU 30.-— An address was {Mresented to the l^esidenl, and hia answer 

received as follows :-— 

My Lord.'-— In congratulating your Lordship on your recent elevation^ 
the members of the Royal Irish Academy do not merely pecform it as a 
part of public duty, but obey the suggestions of private respect and frimd- 
ship^ In .the conoeetion which they have had with you aa their President 
they ha^ become too weU acquainted with yew wotth not to rejoice to see 
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it rewarded ; while the zeal with which you have watched over the inte- 
iMts q€ sdence, and the attceest which has attended the aipplioation of yoilr 
distinguished talents to the same object^ justify the choice^ which^ at so 
critical.a period, has raised you tajoar high station, and form an* earnest 
of the energy with which the duties of that station will be folffilad. In 
joining tfa« public feeling which has sanctioned your ekYation, Wie tntst 
thiit an institution over which you have so long presided, and oH which 
you have reflected the lustve of your talents, will still share your patron- 
age; that, aware of the connection betwven the interests, of trae vriSgion 
and the advancement of sound knowledge, you will still watch over and as-^ 
sist its progress ; and that the approbation of your sovereign, which las 
plaoed you among the high dignitaries an^ guardian* oi tlie'Natialiay 
Church, will not de^ve the ReyaA Irish Academy of your protection w 
its President. ' S. Kyle. 

My Lokbs akb Genvlembn.—- It IsdifBenlt to exprest how greatly I ap- 
preciate the goodopinien of the Royal Iii^ Academy. Thtmoti^ whiiih 
^ou hove been pleased to state as haviiig led you to distinguish me by M» 
great mark of your approbation, will always be present to my mind. 

"^0 Aead6iay> founded fyt the promotioB of science and literature In 
Ifdand, rehires the joint ctxertions ef its members ; and sinee I havt had^ 
the honour of presiding therein, I have unifbnnly been assisted by the most' 
cevdifll support and co-operation. 

Religioil and knowledge eannot be seponted; each lequiMs 'die aid oi^ 
tho4»Uieri in tbeitfttion to which bis Majesty has been pleased to* eftl^n^," 
the pursuits of science may, in my opinion^ be oonlinued witfaoiit impro- 
priety, and without interfering with more appropriale duties. ■ 

As a member of the Royal Ivish Academy I shall always consider myself 
as called on to assist in promoting the objects fbr which it has been insti- 
tuted. The ofiice which I have held appears to me neoessiurily t(» tequii^e 
a residence in or near Dublin ; and, however gratified I m%ht be by being 
continued in this distinguished post, I feel it could not take place without 
injury to the interests and reputation of the academy, to serve which my 
humble ei^ts shal] always be dileeted. Seui^ Ciotvz. 

Dec. 18.—-*^ Remarks on the Irish Language, with a Review of its Gram- 
mar, Glossaries, Vocabularies, and EHctidnaribs; by Mr James Scurry," was 
unanimously voted for publication in die Transactions. 

Jatu 9, 1827«-*-A letter firom Mr Goulbum b|ing rqad^ stating hk jyia- 
jeatjr's wishes to have a copy made of the Rook of Leacan by< Ji/Sx Owei 
Coimellan, it was ordered that the librarian be requested to o^rd ham 
every fadlity of access to said book in the Academy House for that pur** 
pose.' 

JTon. S2.*— The Duks of RucKuroaAii was unanimouily elected an^ 
Honorary Member, and Sir Williak Rethah an Ordinary Member. 

March 16.— The following Members were elected officers and council for 
the ensuing year. 

VBEMIIBKTS. 

The Right Rev. Lord Rishop of Cloyne, D. D., F. R. S. &e: &c 
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irxCE-PllEJBIDfiNTS* 

Joseph Clarke, M. D. ; Colonel i; Hill ; The Provost ; WilUatn Brooke^ 

M. D. 

OFFICZBS* 

Treoiurer^'^Waakm Bnwke, M. D. 

iS'«cretort(0».*^Rev. J. H. Singer^ D.D., F. T.C* D. ; Rev* Franeis Sadleir» 
B. D., S. F. T. C. D. 
Seertkar^ of Foreign Cotrespondenee.^'CfAontl £• Hill. 
Librarianj'^'RieVi W. H. Dnimmond> D. D. 

COMMITTEE OF SCIENCE* 

His Grace the Archbishop of Dublin ; Joseph Clarke^ M D. ; The Fro* 
vost ; Rev. F. Sadleir, D. D. Sec ; Sir C. L. Giesecke ; Rev. B. MacDon- 
nell^ D. D*, F. IJ. C. D. ; Rev. Dionysios Lardncr, LL. D* 

COMMITTEE OF POLITE LITERATURE. 

Rev. J* H. Singer, D. D. See, ; Andrew- Carmichad, Esq. ; Samael Lit- 
ton, M. D. ; Rev. C. R. Ehrington, D. D., F« T. C. IX ; Rev. W. H« Drixm^ 
mond,^ D. D. ; George Kieman, Esq^ ; Rev. John Darley, F. T. C D. 

COMMITTEE OF ANTIQUITIES. 

Cdkmel £. Hill ; William Brooke, M. D. ; Isaac D'Olier, LL. I>. ; Rev. 
Henry H. Harte, F. T. C. D. ; Thomas H. Orpen, M. D. ; Hugh Fergu-- 
aoo, M. D. ; Sir William Betham. 

An essay *' On a New Species of Apparatus designedfor popular illaBtm*> 
tion of Lectures on Mechanical Suligects, by the Rev. D. Lardner, LL. D." 
waaiead. A large sectional model of a s(«am«-en^ne was- at the same time 
exhibiled as a specimen of the proposed apparatus. 

April 2. — ^Dr Lardner's essay *' On a New Species of Apparaios," &c* 
was unanimously voted for publication in the Transactions. 
. An efsay entitled «'' Theory of Systems of Rays, by WiUiam Rowan 
Hamilbm, Esq. T. C. D." was -afterwards laid before the Council,- and re- 
feired for reading to its next sitting. 



Art. XXXVII.— scientific INTELLIGENCE. 

I. NATURAL PHILOSOPHY-. 
A8TE0K0HT. 

1* Figure of the Earth, deduced from observations on both hemispheres.*-^ 
On the Sd March 1827, M. Duperrey read an account of his experiments 
with an invariable pendulum, during his voyage in the CoquHle. The 
principal anomalies have been observed in the Isle of France, Mens, Guam^ 
and Ascension* At the Isle of France M. Duperrey found, as Freydnet 

dSdf that the pendulum made 13 or 14 oscillations in a day less than it 

I 

ought to have done, by supposing the flattening of the earth to ^or^»^ 

the lunar theory makes it. At the Isle of Ascension we found, as Cap<* 
tain Sabine did, an acceleration of from five to six oscillations, even by 
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supposing the flattening of the earth to be rrr^ In other stations the 

difference is almost nothing, and in some there is a retardation. All these 
diflerenoes cannot be ascribed to errors of observation. M. Duperrey agrees 
wiUi Captain Sabine> in ascribing them to a. want of homogeneity in the 
earth, considered in its mass, or to simple yariations of density^in the sa« 
perfidal strata. Both observers have remarked, that the acceleration takes 
place in volcanic countries, and the retardation on sandy and clayey dis« 
tricts. From M. Duperrey's observations, compared with those of M. 
Freycinet, it follows that the flattening of the earth for the southern he* 

misphere is — -, and for the northern are ^ss*— ^ Ghbe, Avril S, 1827. 

9. Observatory at Fienna,'^'The Emperor of Austria, in imitation of the 
late Emperor of Russia, has purchased for the imperial observatory at 
Vienna, a telescope by Fraunhofer, similar to the one at Dorpat^ and 
described in this Journal, No. iv. p« 306. 

3* Comet of June 1827.— 'M. Gambard discovered on the 20th of June, 
and M. Pons of Florence on the 21st, a small comet situated in one of the 
feet of Cassiopeia. It is invisible to the naked eye, and was rapidly ap^ 
proaching to the Pole. 

4. Comet of Au^^t 1827. — On the 3d August M. Pons of Florence 
disMX>vered a small comet in the constellation of the Lynx. It was moving 
tonnrards the north west. 

5. 3f . BesteVs Corrections on Bradley s Qbiervaiions^'^ln the con«e« 
tlons which M, Bessel has suggested for Bradley's observations, and which 
have been recently published by the Board of Longitude^ there is a passsge 
which seems to require some illustration. His remark on p. 259 of vol. il. 
is printed as follows :— - 

1.0 and 2.0 (Orionis) 40. 2. 6. 12. 37. 38. 33. 0. 1.0. 
Now, ft would not be easy for a common reader to make ou^ what this 
1.0 at the end can mean ; and the alteration of the arrangement which ia 
suggested in note Cz,J would, as it is printed, only increase the diflioolty* 
The passsge in the printed observations is as follows ; — 
1.0 1 42. 2. 6. 10. 29» 31. 3, 

2. J 40. 14. 10. 0. 38. 21. 25. 

No constellation is here assigned to the stars by Dr Bradley, and M. Bea* 
iel means to point out that both 1.0 and 2.o belong to Orion, but that, the 
correction of the numbers refers only to the zenith distance of l.«. It waa 
to distinguish the different parts of the correction that note C^J was add- 
ed ; but here the printer has substituted 10 and 20 for Uo and 2.«^ .w|ii(^ 
destroys the meaning of the whole* 

Oxford, July 14, 1827. S. P. R. 
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OPTICS. 

. . . ■ .' 

6. M, Cauchoix's New Achromatic Telescope-^M» Cauchoix, a very 

higenioos optician in Paris^ has nearly completed an achromatic telescope, 
of which the object-glass is twelve inches and three quarters of an inch in 
diameter. Its fbcal length is ahout 19| feet. The glass was manufac- 
ttired by the late M. Guinand. 

7. Profissor Hansteen s Magnetic Tour through 5i&eritf.—- We have just 
learned by a letter from this eminent philosopher, that he proposes to set 
out on a magnetic tour through Siberia^ for the purpose of examining the 
intensity of the earth's magnetism in different parts of that vast country. 
As there can be little doubt that the Storthing (national assembly) will 
grant him the sum requisite for that purpose, he will set out in March 
1 698. This journey will be a most important one for science, and we may 
expect to fabve much light thrown by Professor Hansteen's observations on 
the curious subject of the magnetism of the earth. 

S. M» Knpjrftr on a peculiarity in the Magnetic Equator in Siberia,^^ 
In a memoir on the magnetism of the earthy presented to the Academy of 
3cieBC^ on the 28th May last, M. Euppfer announces, that in Siberia the 
line of no variation is surrounded to the right and left with points in which 
the variation is easterly, or in other words, that there is easterly variation 
en each side of the line of no variation, a fact which has never been ob- 
aerved*any where else. Is it not possible that there may have been a du« 
[^ciition of the line of no variation between the points in which the caster- 
' ly variation was observed? It is well known that in Siberia, in lat. 60, 
th^ line of no variation crosses that parallel three times in the Russian em- 
pire* This wiU be seen in Professor Hansteen's chart stated to 1787; 
and since that time it is possible that two of these brandies may have 
aipproached so near to each other as to occasion the very remarkable and* 
maly mentioned by M. Kuppfer. 

The singtdarly irregular ibrm of the eastern line of no variation in pas- 
ting firom Petersburg to New HoUancf is a subject of prominent interest, 
and weshooid like to see it prcgected from the latest observations that can 
be got, and compared with the diart of Professor Hansteen. In Dr Young^a 
char^, principally from Churchsnon, and suited to 1794, the eastern is made 
as regular as the western line of no varitltion. 

HTDaOI>TKA>fl«8* 

9. iSFeai evolved during the Compression of Liquids^^-At was announced to 
the Academy of Seienc^ on the 14th May kst, that M. Despretz had found 
i^t 10*5ttt of a degree (centigrade of course) or heat is disengaged, by 
■abjectitag water to a pressure of twenty atmospheres. 

M£T£0A0L06Y. 

10. Brilliant Aurora Bor tales in Scotland on the 97 th and S8M Augusi,-^^ 
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A fine aurora bore&lia was seen at Perth on the evening of Monday the 
srth of August^ and in Roxburghshire ou the evening of Tuesday the 28tb. 
On the 27th the coruscations were very rapid and transparent^ and over- 
spread nearly the whole northern hemisphere. Some of the flashes were 
almost vertical ; and latterly they resembled^ in clearness and motion, the- 
undulations of a bright flame. At one time the meteors formed themselves 
into a narrow belt,, crossing the heavens from east to west. 

• ll. Hourhf Meteorological Observaiions ai Chruliania and Drontheim* 
— At Christiania we have begun, from the Ist of January of the present 
year, a series of hourly observations of the thermometer and barometer, 
taken by night and by day at two of the guard«houses of the town* A 
similar series will be executed next year at Drontheim, exactly in the 
manner of the observations now carrying on at Leith Fort under the di* 
rection of the Royal Society of Edinburgh.— Z^e/^er Jrom Professor Han^ 
steen to the Editor, June 30, 1827. 

12. Meteorological Phenomena observed at Plymouth on Sunday, Jufy 
29, 1827.-— On the preceding evening the sea and the land were envelop- 
ed in a copious mist There was a very light air from the south. This mist 
was succeeded towards morning by a fresh east wind, which blew with a 
fbrce varying between two and three pounds avoirdupoise on a foot square 
The barometer during the day, between 9 a. u. and 9 r. m. fell a quarter 
of an inch. The dew point at 3 r. m. was 67 ^ and the temperature of 
the air 75^ by Fahrenheit's thermometer. About s r. h., notwithstand- 
ing the strong east wind which still prevailed on the surface, there ap- 
p-eared above nearly an opposite current, vast banks of clouds being observ- 
ed to proceed from the west and south. These clouds were principally mo- 
difications of the cirrus cumulus and stratus, the cirro stratus prevailing. 
The curl cloud was discernible in the zenith on a fine blue sky ; it seemed 
like cotton wool violently electrified. At 8 ?• m. a long continuous line 
of cloud extended from the south-east to the north-west, from which pro* 
oeeded several flashes of lightning, with distant thunder, both in the south* 
east extremity toward the sea and also toward the west ; the distance, as 
estimated by counting the interval which elapsed between the flash and 
the sound, being aboutseven miles. Theel^trioilflashes were now more flr^ 
quent and brilliant, and distinct sparks were observed to dart apparently up* 
ward. There were likewise occasionally other luminous coruscations, not 
unlike those which are observed to occur when the electric spark is passed 
through an exhausted receiver. These appeared to dart for a short distance 
along the inferior edge of the cloudy about its middle portion. The light- 
ning in the south-east now became more frequent and vivid, but the rum« 
bling noise of the thunder was very indistinct. About 9 p. m. the clouds 
were more immediately over the town, and some rain fell in la^ drops. 
The wire of an electrical apparatus fyr investigating atmospheric electricity 
became violently electrified, and the shocks f^om it were similar to those 
of a powerful galvanic series. This apparatus evinced positive electricity. 
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The masa of ciood now appeared to move more ra^Mdly toward ihe north- 
caat, wben the luainoiia fia8h«8 were almost inoessaut^ and the Hgbt bril* 
tiaat beyond deseription. The whole north-east horizon, during thrteb 
hoort, being constantly lighted up either by widely difftued flashes or by 
brilliant sparks and luminous coruscations, which ^ere occasionally of a red 
colour ; they appeared to strike in all directions, and one in particular was 
observed to ramify in various directions like radii from a common centre. 
There were during the evening several shooting stars, some of them of 
gr^t brilliancy. These phenomena continued until midnight, when die 
clouds sank in the north east. The lightning was not fbllowed by thunder 
^i^ the clouds had passed the town, and it was, when heard, rather indi- 
stinct. The wind died away at 10 f* m. but sprang up again from the 
east at about 11, with a moderate breeze. The barometer again rose after 
midnight, and the next day it blew a gale of wind from the west, the 
force varying from 5 to 8lbs. on a square foot. 

As the preceding very curious phenomena were observed by Mr Snow 
Habrzs, an eminent and scientific meteorologist, our readers may depend 
upon their perfect accuracy. 

ACOUSTICS. 

13. Sounds of Gas issuing under great pressures.^^lt was observed by M. 
Clement that a species of suction took place at the orifice of a tube when 
a current of gas or steam escaped under considerable pressure. A metallic 
plate was thus suspended, as it were, at the orifice. M. Clement had no- 
ticed that the plate thus suspended emitted sounds extremely grave and 
disagreeable. M. Savart, on the other hand, observed that they were 
sometimes acute and very agreeable ; and having strewed sand upon the 
surface of the plate, he discovered, from the manner in which it arranged it- 
Self, that the sounds are the results of a molecular vibration similar to that 
which would be produced by the friction of a bow on the edges of the plate, 
and not of a vibration of the air, analogous to that produced by the mouth- 
pieces of wind instruments. One of the consequences of this explanation 
is, that the sounds ought to vary with the size of the plate, which is actual- 
ly found to be the case. 

14. M. Savart on a new fact in Acoustics.'-On the 30th July, M. Sa- 
vart announced a new fact in acoustics to the Academy of Sciences, nam^. 
ly, that when the vibrating parts of a body are susceptible of displacing 
themselves in the body, preserving their respective positions, Mey may 
either oscillate round their Jirst position, or enter into a continued motion 
of revohdion.' The first case takes place when the vibratory motion has 
been communicated by means of a single stroke of the bow ; the second 
when several repeated strokes of the bow have been given at^small inter- 
vals. The experiment may be made in two ways with a circular metallic ^ 
plate, either by means of sand placed on the plate, which, according to the ' 
circumstances, takes one or other of the above movements, or by making 
the rays of the sun fall upon the plate, and. observing the image which 
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Ihey form on the ceiling. This image is not df cuUr^ hut po^^gona!, on 
account of the undulating motion of the refle;cting plate, and the an^es of 
the polygon are seen oscillating round fixed positions, or turning in a 
continuous manner^-^Ze Qlobe, August 9, 18S7. 

16. M. Smart on Normal Fibrations.'^An interesting memoir by M. 
Savart on this subject was read at the Academy of Sciences on the ISth 
August. It is well known that sounding bodies emit several sounds at 
once, and consequently that they are the seat of several modes of division 
that are superimposed. Among these co-existing modes of division, M; 
Savart shows that there is always one which is more strongly and distinct* 
ly marked than the reist. In order to show this, he throws lyoopodiura 
and sand, dry, but not too fine, upon the sounding body. The sand de- 
lineates the principal mode of division, and the fine dust the co-exiating 
modes of division, in which the amplitudes, imd the oscillations of the vi* 
brating parts are the greatest possible. From the principal figure, M* 
S&vart can predict the secondary acoustic figure, and vice v^sa* He r^ 
gards the secondary motions as the cause of the timbre of difierent aono* 
rous bodies, and he supposes that the nodal, helicoidal lines which he hal 
observed on the faces of bodies vibrating longitudinally, are on^ the traces 
of a secondary mode of division, an opinion which, if confirmed, will throw 
light on one of the most obscure and curious points of aooustica.— "Ze 
Gkbf, August 23, 18^7. 

ELECTEICtTY. 

16* M* Becquerel on the Electricity from thepreisure of two bodie$9 and 
the cleavage of crystals,'^In a memoir on this sulgect, read at the Academy 
of Sciences on the 6th Augu3t, M. Becquerel shows, that, if we presa two 
bodies against each other, and afterwards diminish ther pressure, and ^;ain 
augment it, these bodies, in being freed from the pressure, never carry off 
with them any more than the quantity of electricity relative to the strong- 
est pressure, so that the partial fHctions which the particles experience 
during these pressures of unequal intensity produce no modification in the 
developement of electricity. 

Mp Becquerel also shows that a great number of substances pKodn09» by 
rapid cleavage, the same electric phenomena as mica and sulphate of lim^. 
He shows also, that when the separated lamine are again brought toge^ct 
and slightly pressed, they produce the same efl^ts as by cleavage* Hem 
the pressure produces the same phenomena as the foroe of aggregatjkm 
He dien shows that in the topaz the species of electricity acquir^ by eadi 
plate, at the time of the oleavage, is not owing to the podtion of the plate in 
reference to the axis of the crystal^ but to the nature of the vibraticin of 
is molecules.— Z> Globe, 93d August 18S7. 

II. CHSMI5TAY. 

17. Dr Christison on the Taste of Arsenic, and on its property of pre* 
serving (he Bodies of Persons who have been poisoned with it* (From 
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the Edinburgh Medical and Surgical Journal for April.) — It is singalar 
that on so important a subject as the taste of arsenic^ a point which 
has been alluded to on so many trials^ and which admits apparently of 
such easy decision, any difference of opinion should prevail among men 
of science. In most elementary works on chemistry and legal medicine, 
the taste of arsenic is reported to be acrid, and yet it appears from the fact» 
adduced by Dr Christison, that this poison may be deliberately tasted with-' 
out exdthig any sensation of acridity. After quoting several authorities tt> 
support this statement, Dr Christison gives the result of direct trials made 
by himself and several of his friends. ^^Dr Turner, lecturer on chemistry, 
tasted two grains, moving the powder over his tongue and palate for half a 
minute, and perceived no taste. Mr Haidinger, welLknown as a mineralo^ 
gist, tried two grains in the same way, and perceived no taste. Dr Becker, 
an- intelligent pupil of this university, also tried it in my presence, and 
pa'ceived no taste. I have tried two grains often,— once for a whole mi- 
nute, and towards the close I thought I perceived a &int sweetish taste, but 
never any tfiing else. Dr Duncan Junior tried nearly double the quantity 
fbr a minute and a-half, and like me thought he perceived a faint sweetish 
taste towards the end, but nothing more. With regard to the taste of the 
sokition, Dr Turner perceived an obscure sensation of sweetness. Mr 
Haidinger thought he perceived a slight astringency ; and to myself the 
taste was faintly sweet and acid ; but none of us remarked any acridity." 
From this eridence it appears certain, that arsenic, as applied to the 
tongue and palate, whether in substance or in solution, does not occasion an 
acrid taste. These observations, it will be remarked, do not decide what the 
taste would be, were the arsenic applied to the root of the tongue and fau- 
ces, as in the act of deglutition* That a substance, however, should excite 
an acrid taste when swallowed, and not produce that effect when deliber- 
ately applied to the tongue and palate, is very unlikely ; and indeM Dr 
Christison has cited one instance of arsenic having been actually swallow- 
.ed without any sense of acridity being perceived. It is probable, as Dr 
Christison suggests, that those who have complained of an acrid taste from 
arisenic, have confounded the primary impression with the inflammatioi> 
produced by that poison after a certain interval. We are acquainted with 
BO unequivocal instance of a person who complained of acridity, afteV swal- 
lowing arsenic, within that short space of time usually required for the 
distinct developement of taste. In the trial of Mary Blandy for the mur- 
der of her &ther, the physician reports Mr Blandy to have complained, 
that soon after taking a cup of gruel he felt an extraordinary grittiness in 
his mouth, attended vnth a very painful burning and pricking in his toh- 
gue, throat, stomach, and bowels. ]>i another part of the examination the 
symptoms are said to have occurred almost immediately after taking the 
poisoned gruel ; but the actual interval was probably not carefully observ- 
ed, since su^lcient time had elapsed for the developement of inflammatory 
action in the throat and stoiiiach ; before any burning pain was ireferred to 
the tongue. — (Howell's State Trials, vol. xviii.) 

.The. second point which we shall notice in Dr Christison's valuable pa<* 

• 3 . 
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per, relates to the property which arsenic possesses of pres^ving from de- 
cay the bodies of those poisoned with it. This subject, hitherto almost 
entirely neglected in this country, has been investigated by the medical 
Jurists of Grermany, who have supplied Dr Christison with most of the 
fact» which he has mentioned. The antiseptic effects sometimes extend only 
to the stomach and intestines, that is, to the parts directly in contact with 
it ; but in some instances the whole body is preserved. The stomach and 
intestines of persons killed with arsenic have been found entire and firm 
at the distance of five, six, and fourteen months, or even at two years, and 
two years and a-half after death ; and in some of these instances the poison 
itself was detected. It appears from some cases of poisoning which have 
fidlen under Dr Christisou's own observation, that, owing to the preserva^ 
tive action of arsenic, morbid changes of the stomach may sometimes be 
dearly distinguished at an interval of two, three, or four weeks after death. 

\^ 

18. MM, Delarive and Marcei on, the specific heai of the G^ej.'— These 
able young chemists have found that the specific heat of the gases submit- 
ted tp the same pressure is like their dilatubility, always the same» M.^ 
Gay Lussac had been led to another result, but this was owing to the appa- 
ratus he employed. 

19. Phosphate of Magnesia more soluble in cold than in hot water,^^ 
Philosophical Magtasine and Annals for July«— Mr Thomas Graham has 
observed that the phosphate of magnesia, like the hydrate of lime. and 
sulphate of soda, is more soluble in cold than in hot water. A solution 
of this salt made with cold water was gradually heated by immersion 
in the water-bath. Before the bath had reached the temperature of 190° 
the solution became turbid, and it assumed more and more of a milky 
appearance as the heat increased, till the temperature settled at 21^. . 

'*F., when a doady precipitate slowly subsided, and the supernatant 
liquid became nearly transparent. ^ The precipitate was found not to . 
differ in its sensible properties from phosphate of magnesia deprived of 
its water of crystallization. According to the experiments of Mr Graham 
one grain of the anhydrous phosphate of magnesia requires for solution 7ii 
grains of water at 45° F. and 1151 grains of boiling water. 

20* Liquid Phosphorus at 40° of Fahrenheit.^^We have been favoured, 
with the following notice on this sulgect, by Mr T. Clark of Glasgow. 
Though not unknown, I believe it is not generally known that a solution of 
phosphorus in ether, essential bils, or the like, readily affords crystals by slow 
evaporation. I noticed these for the first time last winter. For the purpose 
of examination, I had put some of them into an evaporating dish with a Httle 
water over them. In the evening, during i. hurried visit to my laboratory, 
I unwittingly filled this dish with boiling; water, not observing the crystals I 
had left in it. The night was a very cold one, and there was no fire in my 
laboratory. Next morning I was surprised to see oil-like drops at the hot* 
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tom of die wat/a. Taking them out I Ibiind them to he phoephorus^ and^ 
df cotiney recognized them to he the crystals I had examined the day he- 
fore. A thermometer put into the water at the time stood at 40^ Fahreh« 
hdt^ which is 60^ below the melting point of phosphorus. The oily drops 
remained liquid till I got them on my hand ; 'hut they became readily^ so- 
lid^ a^d smoked as phosf^orus commonly doe^f. This liquidity of phos- 
phorus^ at a temperature so far below its mdting point, is analogous to the 
instance of sulphur mentioned some time ago by Mr Faraday, to die in- 
stances of tin and bismuth, discovered long ago by the late Mr Criehton of 
Glasgow ; to those of oil of vitriol and aquafortis mentioned in the Philoso* 
phical Transactions by Cavendish and Keir, and to the well-known in- 
stances of Glauber's salt, and of water; in all of which the liquidity is 
preserved to many degrees below the congealing points of the substances. 
Hie mdting point, therefore, is not the lowest point at which a subetance 
can exist in the liquid state, but the highest point at which it can exist in 
die solid state. I have tried once again in summer to obtain liquid phos- 
idboms by the means above described ; and I have succeeded ; but the 
temperature was no lower than 68*" Fab. 

III. NATURAL HISTOKY. 

MINKBALOGT. 

81. ArgnUifrrous NoHve GM in the Mines of Coiombiaj^^lA., Boussin- 
gmlt has found that the native gdd of all the locslities which he visited 
is combined with silver in definite proportions, so that one atom of silver 
k combined with two, three, four, to eight atoms of gold; but the gold is 
always in a gftater proportion than the silver. 

In certain mines in Siberia, on die contrary, the number of atoms of sil- 
ver is much greater than that of the atoms of gold. Notwithstanding this 
isgularity in the combinations, M. Boussingault has never been able to 
perceive any Iraee of crystallization, and he thinks hdmself authorized to 
oondude, ftom the facts which he has collected, that these metallifenms 
beds are not of igneous origin, or if they were, that they must have been 
cooled with extreme slowness.^— I> Olobe^ Mai 10, 1887. 

82. A New loccUit^f of ApophffUite^r^Dvaing his excursions as a student 
of geology. Professor Christison many years ago discovered a beautiful va- 
riety^ of this mineral in the Chapel Quarry, near Eirkaldy in Fifb. 'It 
Was at that time declared to be calcareous spar, and as such he pre- 
served die specimen in his cdlection of minerals, but very liberally 
presented it to me, when I had made out its trae nature* The cry- 
stab^ of a grey colour, but considerably transparent, possess the form of 
low rectangular four* sided prisms, whose solid angles are each replaced by 
one plane, belonging to the acute isosceles four-sided {^ramid of loins' and 
121^0', the fundamental ftnn of the species; and the lateral edges by 
two planes, indined to each other at an angle of 148^8', and yielding 



an- eight*«ided priflin. The toe perpendicukr to tlit axis poiseiBee its 
usual bright pearly lustre* The sides of the prisms are often half an 
inch bvoad. The specimen itself oocnpied a dmsy cavity in the lim^tone. 
I had lately the pleasure of examining the same quarry m company with 
Mr AUm and Mr Robert Allan ; but all oar eiCertions were unsuccessflil 
to find any more of the same species^ except a small specimen, which I 
picked up from the rubbish heap near the west end of the quarry. On 
examination it proyed to be apophyllite, filling up, along with a teddish- 
white translucent variety of opal^ the cavity of a sheU, probably of Schlot* 
heim's species Gryphites aculeatus, which, although this petri&ctlon is not 
sufficiently distinct in the specimen, yet o^ean in other parts of the quarry, 
and alsal in several olber quarries situated in the continuation of the same 
limestone, as at Innerteil near Kirkaldy. Evidently the variety in the 
cavity of the shell is the product <»f a slow process of the same kind as that by 
which the cavities of amygdaloidal rocks are filled with the various species of 
the genus kouphone spar, and with apophyllite as one of them ; a process' 
similar to that which produced the number and variety of crystals of 
calcareous spar and brown spar in the same quarry, traversing the lime* 
stone in veins, which often eontain masses of bitumen, probably the residue 
of the oi^nic matter of the enormous quantities of corals, encrinites, and 
shells, which are now found there petrified. The veins lined with crystals 
are more abundant near the top of the quarry, where the wator ftom the 
surfiM^ had more easy access ; and being chai^d with carbonic add, could 
dissolve carbonate of lime firom the massive rock ; and on the superfiuottst 
add being expelled, deposit it again in the shape of crystals. A short 
notice of the new locality of apophyllite was given in the Caledonian JUvr^^ 
curtf of Saturday, 8th September 1827. ' W. Haidikoba. 

OEOLOOY. 

SS. New Cavern with Fossil bones. — On the 20th August M. Marcel de 
Serres announced to the Academy of Sciences that he had discovered in 
the department of the Eastern Pyrenees new caverm with bones, which 
appear to him to give a solution of several of the questions which have 
arisen from the study of those singular localities. 

ZOOLOGY. 

S4. A new Species of Buceros — Besides the common touc^, the Bnce^ 
ros aUnrosiriSy we have got a noble specimen and drawing of the finest of 
the genu% with an undulated fi}ur«fin|rrowed casque, and ^ beautiful cinna- 
mon-coloured bate crest, black body, and white tail, coming near B» u;n- 
dulatus, but difieiing in several pointy, especially in having a yellow ample 
guhu Its length frem tip to lip is 2 feet 11 indies, and between the ends 
of the spread wings 4 feet 4 indtken^^^Letter from Xndia. 

m 

BOTANY. 

25. Circulation of the Sap in the Chara wlgarisj^M. Blainvilie notified 
to the Phflomathic Society at their meeting on the 26tti May, that he had 
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^ obflerred, along with ProfesRor AYnici^ Uie manDer in which the sap circa- 
lates in the Charcu The microscope magnified 1500 times^ (superficial 

. magnifying power we presume^) and exhibited a motion of two liquid cur- 
rents^ the one ascending, and the other descending, circulating in the same 
tube, without being separated by any partition which could insulate diem. 
The reality of this phenomenon Was placed beyond a doubt by Uie distinct 
passage of certain molecules of one of the currents, which being attracted 
by the one which moved in the opposite direction, .were occasionally drag* 
ged along with it. The tube in which this double circulation took place 
had a very perceptible diameter. 

96. A new Plant which supplies limpid and wholeson^e uu/er^— -A dirab 
has been diacoyered in our new Indian countries, from whose stem, when 
divided, there issues a copious vegetable spring of limpid and wholesome 
water. The natives know this well, and hence we rarely. meet with an 
entire plant. It is a powerful climber^ and is quite new and nonde- 
script. — Latter from India, March 3l8t, 1827.' 

27. Botanical acquisitions in our New Indian Territories.^^'So fewer 
than about 1648 species of plants, mostly new, have been discovered in 
our new Indian territories. Among these are a chesnut and an oak^ 
both noble and beautifiil. No country was ever more gifted than those 
with natural capabilities. The forests abound in useful and diversified 
timber trees. In all directions run fine and navigable rivers. Animals of 
all sorts abound-, and tigers and elephants swarm in the woods.--lr0lfor 
fi-om India. 



Art. XXXVIII.^CELESTIAL PHENOMENA, 

• 

From October Ut, )827, to January Ut, 1828. Adaptedio the Meridian of 
Greenwich, Apparent Time, excepting the Eclipses of Jupiter s Satellites, 
which-xtre given in Mean Time* 

N. B.— The day b^ns at noon, and the conjunctions of the Moon and 

Stars are given in Right Ascension. 
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The preceding nntnbers w^iH enable any person to find the posiliont of 
tbe planets, to lay them down upon a globe, and to determine their risings 
and settings. 



A&T. XXXIX.'-iS'ttmfRary of Meteorological QbservaiioM made at Keu" 
dtd on June, Jtdy, and August, 18S7. By Mr Samuel Mabshall. 
Communicated by the Author in a Letter to the EditoM. 

State of the Barometer, Thermometer, S^-c. at Kendal for June 18S7. 

Barometsr. Inches. 

Mazteum on tbft 9tfa and lOtfa, - - - - 30.14 

Mlnimnm on the Ist, . .... . 29.27 

Mean hag^t, . . . . • 29.69 

Thermometer. 

Maximum on the 13th, 4 - » 74* 

Minimum on the 7th, 8th, ^nd 26th, • . 45* 

Mean height, . • - r . 66.96* 
Quantity of rain, 4.264 inches. 

Number of rainy days, 17* 
Prevalent winds, W. and S. W. 



Mr MarshalVs Meteorological Observations^ ^c. 387 



On reviewing the phenomena of this month, it appears^ that, alter the 
prevalence of winds fVom the W. and S. W.^ the thermometer has generally 
fallen, whilst those frcmi the N. and N. W. have heen succeeded hy an 
augmentation of temperature. The maximum of the thermometer is 11* 
less than in June of last year, when it was then higher than laiy other 
month in 1896. The barometer also Mled in attaining so great an altitude 
The mean of the barometer is also less than that of June in 1626, which 
was 30.02. 

Julif 1827. 

Barometer. Inches. 

Maximum on the 6th and 7th, - . . 30.15 



Minimum on the 30th, 
Mean height. 



29.39 
29.79 



74* 
42** 

59.or 



Thermometer. 
Maximum on the 30^, . . 

Minimum on the 12th, - . 

Mean height, - . . . 

Quantity of nin, 3.170 inches. 
Number of rainy days, 15. 
Prevalent wind, west. 

This has been a very sultry month, though the thermometer has not 
mariced during any pitrt of it greater heat than 74% which was the maxi- 
mum of last monU). On the 30th we had a very heavy thunder storm, 
though unattended with any great weight of rain. The wind has been 
for twenty*five days in the W. and N. W. 

At^rtut 1827. 
Barometer. 



Maximum on the 23d, 
Minimum on the 15th, 
Mean height, 



Inches. 
30.18 
2^.10 
29.81 



68* 

46* 

56.61 



Thermometer 
Maximum on the Sd, •. 

Minunum, on the 6lh, lOth, 20th, and 23d, 
Mean Height, ... 

Quantity of rain, ft.21 4 inches. 
Number of niioyvdays, 12. 
Prevalent vind, nordi-west. 

This month has been marked by a most unusual prevalence of winds 
ftom the N. N. E. and N. W.— At this period of the yew these eurr^its 
seldom occur, mudi less prevail. But .060 inch of rain has feUen since 
the 16th ; prior to that di^ we had rain almost daily, and in considenible 
quantities.— The barmneter has kept high, and has been a faithful index 
of the changes which have isken place. The temperature of the air, par- 
ticularly in the nightai, has been much greater than might have been expee-' 
ted, considering the extraordinary prevalence of the winds from the north 
&c., from whkh quarters the temperature is usually low. The wind has 
beeninthe N. W. twelve days, in the W. 7, N. E. 6, N. 3, S. W.S.and 
S* £. I day: 
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